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THE WORLDWIDE COMPUTING AUTHORITY 


The Data Highway 
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| Technology, corporate investment, 
and government policy will 
shape the data highway. 


| 
[ Here's the way it should be built. 


ADVANCES IN MASS STORAGE 


Office Suites from Borland, Lotus, and Microsoft ries 
Inside the OpenDocDocument Standard 4 ооо 


Instant Grati 


What's new? The “Y” series borderless, 
energy-saving monitors.’ And Soft 
Select™ preinstalled software. 


ou want it all. right now. (Thats ОК. 
people expect more from IBM) For instance, 
you want the latest dazzling monitors. 


So we created the new "V" series monitors 
with a sharp, borderless image. And they're 
so energy-eflicient they ve qualified for an 
EPA Energy Star rating’ 


You said. “Installing software takes up too 
much time. So now we can do it for you at 
the factory with Soft Select. We test and 
optimize each application to work on your 
particular PC. And we give you cus- 
tomized conligurations, plus the quality 
and support you expect from the world’s 
largest computer company. 


So go ahead. be demanding, We're ready for 
anything Call us now. 


| 


in personal computing. 
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ValuePoint Si. 

Conserve space and money. 

= 3 expansion slots, 3 bays 

a VESA local Bus Video 

s Pentium'-upgradable (except 425355۸/5) 

a IBM Basic 101-Кеу Kevboard and 
IBM Mouse 

s DOS and Windows preinstalled 

s 5IZKB Video Memory 

= Choose your IBM Color Monitor: 11.8. 
МУ (add $100 to base model price), 
ISV (add $250). 17V (add $670) 


4258X/5i 
i4868X/25MI Iz. 120MB TID, 4MB RAM 
ELS (IBM Credit Lease: $5070, "* ) $1360* 


433DX/8i 

4860DX/33MIIz^ 120MB HD. 4MB RAM 
HIS (IBM Credit Lease: $62/mo) $1.719* 
433DX/8Si 

4860DN/33MIELIZ: 22MB МВ RAM 
MIB (IBM Credit Leone: $66/mo) $1.829* 


466DX2/5i 
BODX2/00 MHz 212MB 11D 4MB RAM 
40.8 (IBM Credit Lease: S80/mo) $2:220* 


cation. We 
priced right an 


ValuePoint Desk Top. 

The modern-day workhorse. 

a 5 expansion slots. 5 bays 

a VESA Local Bus Video 

a Pentium -upgradable 

s IBM Enhanced 101-Кеу Keyboard and 
IBM Mouse 

a DOS and Windows preinstalled 

a | MB Video Memory 

a Choose your IBM Color Monitor: 141.8. 
HV (add $100 to base model price). 
15У (add $250). 17V (add $670) 


4258X/D 
i4865X/25MHz 212MB HD. 4MB RAM 
MES. (IBM Credit Lease: $5/ma **) 81.589* 


433DX/D 
486DN/33MHz 212MB HD. ЕМВ RAM 
HL8 (IBM Credit lease: $70/mo) $1939* 


450DX2/D 
14386DX2/50MHEH zz. 340MB HD. 4MB RAM 
MELS (IBM Credit lease: SB/mo) $2.250* 


166DX2/D 
1486DX2/06MI Iz. 3430MB HD. SMB RAM 
HS (IBM Credit Lease: $ ЮО) $2.769* 


make it easy to get the PC you want, 
d ready to go to work. 


ValuePoint Mini-Tower”. 

With room to grow. 

€ 8 expansion slots. 6 bavs 

s VESA Local Bus Video 

2 Pentium"-upgradable 

a IBM Enhanced 101-Кеу Keyboard 
and IBM Mouse 

e DOS and Windows preinstalled 

2 | MB Video Memory 

a Choose your IBM Color Monitor: 11.8. 
МУ (add $100 to base model price). 
15V (add $250). ICV (add $670) 


433DX/T 
486DX/33MI z^ 340MB HD. 4MB RAM 
1.8 (IBM Credit Lease: $80/mo**). $2.219* 


450DX2/T 
14800xN2/50MI Ez. 340MB HD. SMB RAM 
М8 (IBM Credit Lease: $93/ma) $2.509* 


466DX2/T 
1186D0X2/60MI Iz. 424MB HD. ВМВ HAM 
141.8 (IBM Credit Lease: $108/ mo) $2980* 


466DX2/T 
u86DX2/60MI Iz. 527MB 11 ВМВ RAM 
141.8 (ВМ Credit Lease: $113/mo). $3.129* 


Soft Select preinstalled software lets 
you hit the ground running, 

We can preinstall many of your favorite 
applications. then thoroughly test and 


optimize them — all for only a 310 flat fee. 


When vour new Value oint arrives, just 
plug it in and go. Of course. we also give 
you the diskettes, manuals and documen- 
tation. Installing software doesnt get any 
easier — or faster. 


Here's just a sampling of 

IBM Soft Select applications. 
Call for our latest additions 
Microsoft® Office (WIN) 

Intuit Quicken™ (WIN) 

Borland Quattro Pro* (WIN) 
Microsoft PowerPoint® (WIN) 
WinFax™ Pro (WIN) 

WordPerlect* (DOS) 

IBM VoiceType™ Control (WIN) 


Add a CD-ROM drive and find out 
what you've been missing. 

Practically all multimedia applications — 
and more and more regular software titles 
— are available in CD-ROM format. This 
internal ISA interface version has a 

ЗООК B/See maxi- 
mum sustained 
data transfer rate 


with multi-session 
CD-ROM technology. 
including full Kodak CD 

compatibility. We can install it for you at 
the factory so its ready to go when your 
IBM Value Point arrives, 


ISA Internal CD-ROM Drive 
a ts | —— ——— $245* 
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Multimedia without the mumbo jumbo. 
And we'll deliver it loaded, tested 
and ready to run. 


John Craig You ve heard enough cyberspeak. You want The IBM Multimedia Reference Package 
PC Consultant straight answers. from an expert, a 11486 ™SX/25MI [2 Processor 


Get the right — about putting multimedia to ae NEW IBM HV borderless. energy- 


Right away. Р = | ' work right away. That's why efficient Color Monitor 
When you call (HM PC | | vou should call us about a 170 MB Hard Drive 


a Tw e s e 
Direct е П y^ i this eye-popping offer. s 4MB RAM 
hymnus ан ad а 1MB Video Memory 
you put together exactly . ч 
the right multimedia It's our Reference a 144MB Diskette Drive 
system, whether it's for " | Package, a warehouse of а Double-speed. multi-session- 
. * 4 - * » 
mti rid ao pmi 9i information to help you compatible CD-ROM drive 
your home office or . à | тм 16-bit audi d 
your family. F work smarter and more pro- a Sound Blaster™ 16-bit audio car 
| | ` ductively. Interactive sight and e External speakers and microphone 
sound are built in and ready to go. в IBM 101-Кеу Basic Keyboard and 
IBM Mouse 
Its a multimedia — and business — PC в Conforms with Multimedia PC Marketing 
you can use today. [ts preconfigured at Council's Level 2 specification for 
a price that's hard to beat. And its only maximum compatibility 
a phone call away. s Kodak? Photo CD™ Access Software 


and Photo Sampler 
a Software Toolworks"! Encyclopedia 
a Microsoft? Bookshelf ! 
a FISC InterActive Presentation Tool "^ 
« Microsoft Works™ for Windows 
s IBM DOS 61 and Microsoft Windows™ 


We'll configure any of our newest ValuePoint" PCs 
the way you like. See the next page now! 


IBM PC Direct 


We're putting the personal 
in personal computing. 


With HelpWare, youre covered by the 


best support people in the business. 


You won't enter the world of multimedia 
alone. Because IBM HelpWare is behind you 
every step of the way. 


HelpWare goes beyond ValuePoint's one-year 
warranty and our 30-day, hassle-free money- 
back guarantee.‘ HelpWare is tech support 
people who are always there when you need 
them, 24 hours a day, 7 days a week. They're 
trained to answer practically any question, 
from how to set up your system to solving 
hardware problems that may occur. 


Our newest monitors are even easier 
on your eyes. Not to mention your 
electric bill. 


Who says you cant have it both ways? These 
advanced high-resolution monitors deliver a 
brighter, bolder, crisper, borderless image 
thats flicker free. 


But when you're not using them they'll 
automatically power down’ to miserly energy 
consumption levels. When you resume work, 
just touch a key or the mouse and they'll 
power up instantly, right where you left off. 


Our automated fax line is always available 
and if you have a modem, you can access 
our 24-hour online bulletin board. 


HelpWare also includes one year of free 
onsite service, provided by thousands 

of dedicated IBM service reps at hun- 
dreds of locations nationwide. They 
make house calls anywhere in the US, 
no matter how remote? And we have the 
largest parts inventory in the business, to 
help reduce downtime even further. 


In short, HelpWare is the most comprehen- 
sive support you can get. 


The “V” series: for new systems and 
upgrades, too. 

Cross-platform compatibility is built in. 

You can plug it right into almost any IBM- 
compatible system and run most popular soft- 
ware. These monitors are available in 14", 15" 
and 17" screen sizes. 


So see the light. And save energy. 
Call IBM PC Direct today. 


Complimentary! 
It’s the latest edition of 
the IBM PC Direct 
catalog. ValuePoints, 
ThinkPads®, printers, 8 
monitors, multimedia, мые 

and more. To get your copy, 

call IBM PC DIRECT today. 


IBM PC Direct is available to customers in the U 5, and Purto Rico only, For customers oul- 
sade ol these arses, please contact your local IBM Sales Representatives for more indormation 


“IBM PC DIRECT prices only. The offerings. prices and products are Subject bo change or 


handling 

ат extra ° m pet mpeg ть Filet ys carica Й 
good through 3/31/94, after which hme rates are subject to change without notice. Lease 
available to qualified commercial customers only ! Some 4860X/33MHz processors may bs 
manufactured by IBM. 1 Not alt V-seties monitors are compatible with alt ValuePoint PCs. 
Please call yout IBM PC DIRECT sales гер for further intormation. 2. Requires VESA-DPMS 
compatible system hardware and software to engage 3 Upgradable with intel” future 
OverDiive™ processor based on Pentium technology 4 Copies of warranty and 30-day 

Dealers. 


registered 
is a trademark of Zitt Communications Company and is used by IBM under license. 
©1994 International Business Machines Corporation 


Call 1 800 Ter 


Bam-midnight M-F, EST 
8am-7pm Sat., EST 
Purchase order available for qualifying customers. 
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lookus in the face and 


say you dont need 
tter code 


management? 


SPARCworks Manager— Parallel Make— 

Coordinate your development Dramatically accelerate 

sessions and tools. User extensible. ^ project builds by leveraging 
the power of your compute 
server. 


SPARCworks Maneger 


6 ———— ا ان ا ت‎ —————————— e 
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Blocks 3.0 


integration 
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| Fier) View т) Edit +) Compose т) Mall File: 
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N | To 
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FileMerge— CheckPoint- 
Graphically compare and Capture complete project 
merge source code. releases for later retrieval. 
Automatically merge con- 

currently modified files. 


Mall Tool V32 - /var/mall/spdemo 
= = 


pdesofelectric-co Fri Nov 5 10:17 24/705 Code Manager notifica -i ; 
Code Manager nottficat : $ 
ww 


40/937 
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Code Manager — 

Easily organize and integrate work from 
multiple developers, sites, and platforms. 
Automatically track and inform of con- 
flicting source code changes. 


Compatible- 

Begin using without any special 
preparation or administrative 
requirements. 


Version Tool— 

Accelerare version control. 
Graphically view source file history 
as well as concurrent modifications. 


Because this is the new face of software develop- 
ment — integrated, organized, productive, and very, 
very easy to use. 

It’s called SPARCworks'/TeamWare for the Solaris" 
operating environment. 

And it’s from SunPro, the software development 
arm of Sun Microsystems, Inc? 

What makes our SPARCworks/TeamWare 
products so great? Let us answer that question 


with a few of our own. 


How would you like to have 


multiple developers working on 


the same source base without 


getting in each other's way? 
Or how about doing 


source code development, 


quality assurance and testing, and 


release engineering at che same time? 


Regardless of whether they're in the 


same country, or even on the same network? 


And manage more than one release 


at a time, with code coming from 
different locations? 

\ Perhaps building project 

i d 3 components in parallel апа inte- 


Without SPARC works! TeaniWare, s > 
орын мыя grating them later appeals to you: 


well be locked in tbeir ous rooms, We thought SO 


You see, SPARCworks/TeamWare can do all chat 
and more. Because it was specifically designed to solve 
the problems of today’s complex, multi-developer, 
multi-site, multi-platform development projects. 

No matter how big or small those projects are. 

SPARCworks/TeamWare works with the 
SPARCworks development environment to be totally 
scalable and extensible — from small groups to large 
ones, across geographically distributed sites, and 


disparate platforms. 


* Extends SPARC works 
development environment 
* Compatible wich C, C++, 
Pascal, FORTRAN, and Ada * Supports 
both Solaris 1 and Solaris 2 operating environments 
* Graphical tracking of multiple releases for easy 
integration and release management * Graphical inspection and 
manipulation of multiple source file versions * Captures complete 
project source file configuration * Compares and merges con- 
current source file modifications * Accelerates project 
builds * Coordinates and manages individual 
session tasks * ProWorks"/TeamWare 
available for Solaris development on 
x86 platforms * Manages 
code over heterogeneous 
networks 


It's also customizable to each developer's or team’s, 
way of working, right down to specific operations. 

Which brings us to the next point. 

SPARCworks/TeamWare builds on standards your 
developers already know and use: the UNIX* SCCS 
utilities, NFS? and X window system utilities. So theres 
no ramp-up time, no new system administration, 
no conversion, and no special databases. 
You're ready to run as soon as you load it. 

What's more, because 

SPARCworks/TeamWare uses а 
graphical approach, developers 
can work in parallel, and 
actually see what they — 
and everybody else —are 


doing, all at the same time. 
And what would you 
expect to pay for all this? 
A lot less than you'd guess. 
Under $1,000 a seat. 

To get a copy of our 30-day Try and Buy 
CD so you can try SPARCworks/TeamWare 
before you buy it, or a copy of the 
SPARCworks/TIeamWare Solutions 
Guide including success stories 
from SPARCworks/TeamWare 
users, call 1-800-2SUNPRO, S 
(+1) 415-336-6848 outside the U.S. 


So why choose between crude version control 


tools on one end or overly complex (and expensive) 
configuration management systems on the other? 
Especially now that you've come face to face with 


something better. 


4» SunPro 


A Sun Microsystems inc. Business 


SunPro, 2550 Garcia Ave., Mountain View, CA 94043-1100. Sun, the Sun logo, Sun Microsystems, SunPro, the SunPro logo, ProWorks, NFS and Solaris, are trademarks or registered trademarks of Sun Microsystems, Inc. 
All SPARC trademarks, including the SCD Compliant logo, are trademarks or registered tademarks of SPARC Intemarional, Inc. SPARCompiler, and SPARC works are licensed exclusively го Sun Microsystems, Inc. 
Products bearing the SPARC trademark are based оп an architecture developed by San Microsystems, inc, UNTX is a registered crademark of UNIX System Laboratories. 

All other products or services mentioned herein are trademarks of their respective owners. © 1994 Sun Microsystems, Inc. 
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- News & Views. 
WINDOWS 
Chicago: An Ambitious 


Сотрготіѕе......................... 2 


Windows NT it’s not, but Microsoft's 
next version of Windows will play well 
on low-end, Intel-based PCs. 


POWERPC MACINTOSH 


Low-End PowerPC Leaves 68040 
Macs in the Dust.................... 23 


Preliminary test results have the lcast 
expensive PowerPC Mac completing 
compute-intensive tasks at least three to 
four times faster than a Mac Quadra 900. 


PDAS 


Teutonizing the Newton ............ 26 


In working on the German version of the 
Newton PDA, Apple discovered that 
handwriting-recognition systems add a 
whole new set of factors in localizing a 
product. 


NETWORKING 
Tut’s 10-Mbps Telephone Cord Network 
Could Be Small-Office King........... 28 


A new development brings 10-Mbps net- 
working to companies that are put off by 
the complexities of network wiring. 


NEURAL NETWORKS 


Intel and Nestor to Commercialize 
Neural-Net Chip..................... 32 


An agreement between Intel and Nestor to 
commercialize a neural processor could 
affect applications ranging from hand- 
writing recognition to air-traffic control. 


COMMUNICATIONS 


Fax Gets a Face-Lift ................ 4 
This spring and summer, a new wave of 
products will give fax a face-lift by adding 
binary-file-transfer capabilities. 


OBJECT OPERATING SYSTEMS 


Alliances Could Mean Better 
Integration .......................... 38 
Microsoft and DEC will integrate DEC's 
Object Broker distributed-object system 
with Microsoft's OLE technology, and 
the agreement will allow Windows- and 
OLE-supported Mac applications to 
seamlessly access data on a wide variety 
of platforms. 


NEW PRODUCTS 


What's New ........................ 220 
A PCMCIA card with its own audio; 
Windows software for powerful imaging: 
Visual Basic tools; and more. 


4 BYTE MARCH 1994 


BH Reviews q 


Ami Pro - [Untitled 


Page Frame Tools 


WIDE-AREA NETWORKS 


Building the Data Highway 
BY ANDY REINHARDT 
Building the data highway will require a blending of diverse 
technologies. What's the best way to send large amounts of 

data over today's mix of copper, coaxial cable, and fiber-optic 
lines? Should the transport protocol be ATM? TCP/IP? TCP/IP 
over ATM? The major players—the phone companies, the cable 
companies, and proponents of the Intemet—each have their 
own vision of what the data highway should be. Whose vision 
should prevail? 


Lotus 1-2-3 Release 4 - [Untitled 
Bange Window Help 
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Government Policy on the Sav] Geta) foes ео Го 
Data Highway—52 ' BL Fite [ET і 


Data Highway Lags іп 
Japan—56 


Europe's Many Data 
Highways—53 


Highway Safety: The Key Is 
Encryption—60 


The Tools for New TV—62 


State of the Art — — 


STORAGE 
TECHNOLOGY 
Managing Mass 

Storage 78 
BY SCOTT WALLACE 
Advances in storage 
technology struggle to keep 
up with the burgeoning pace 
of storage requirements. 


Storage Hot Spots—86 


IDE Takes Off 97 
BY JOHN BRYAN 

A low-cost solution, enhanced 

IDE will allow you to connect 
more and different peripherals 

to your PC. 


SCSI vs. IDE—99 


Digital Hard Drives 91 
BY PETER WAYNER 
Digital-read-channel technology 
will double the capacity of a 
standard hard drive, letting you 


pack more data on your hard 
disk. 


PRML at Work—93 


INTEGRATED BUSINESS SOFTWARE 


Three Suite Deals 120 
BY BILL LAWRENCE 

Office application suites are taking the market by 
storm. But do you really get extra functionality and 
smoother integration by turning to a single vendor 

for all your major applications? 


OLE 2.0: Death to Monoliths?—122 


SYSTEMS 


Multiprocessor Horsepower 129 
BY RAYMOND GA COTE 

BYTE compares three dual-processor PCs from ALR, 
Compaq, and VTech. Running two processors— 
whether 486 or Pentium—gives a big boost to 
Microsoft's SQL Server under Windows NT. 


DATABASE DEVELOPMENT 


Q+E: The Key to ODBC 139 
BY STEVE APIKI 

With ODBC drivers and Q+E’s 2.0 release of Data- 
base Library, you can build database-independent 
applications. The drivers cnable a transparent connec- 
tion to multiple data sources, while the library of 
DLLs delivers features—such as transaction support 
and explicit record locking—not necessarily supported 
by the database engine. 


CLIENT/SERVER 


Client/Server Made Easy 143 
BY BEN SMITH 

NobleNet's EZ-RPC takes the sting out of writing 
client/server applications, Whether converting exist- 
ing stand-alone programs or starting from scratch, 
applications programmers can write distributed ap- 
plications without any network programming skills. 


Optical Advances 107 
BY DAVID K. CAMPBELLI. 

AND KRAIG PROEHL 

A convergence of technologies 

is set to take the capacity of 
magneto-optical drives into the 
stratosphere. 
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CD-ROM 


Budget CD Recording M5 
BY TOM THOMPSON 

Cutting your own CD-ROMs has become affordable 
now that CD-R drives with recording software go for 
around $4000. Tom Thompson tests three, from JVC, 
Microboards, and Pinnacle Micro, on both Mac and 
PC platforms. 


COMMUNICATIONS 


Desktop Telephony 151 
BY RAYMOND GA CÔTÉ 

PhonePro makes it easy to build phone automation 
applications for the Mac. 


486-BASED PORTABLES 


Lab Report: 46 Powerful Portables 156 


486 processing power now comes in two portable- 
computer form factors. See our exclusive ranking 
to find the best notebook and subnotebook for 
your application. 


Best Windows 
Notebooks—158 


New Pointers—158 
How We Tested—162 


Essential 
Features—162 


Best Color 
Notebooks—166 


Dual Scan: An Economical Compromise?—166 
Best Desktop Replacement Notebooks—171 
Mobile Muitimedia—172 

Best Subnotebooks—174 

SL-Enhanced CPUs: Power Misers, but Rare—174 
Lithium Promises Longer Battery Life—177 
Honorable Mentions—178 

Dubious Achievements—178 
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CROSS-PLATTFORM 
ARCHITECTURE 


Under the Hood: 


neutral document standard pro- 
vides a natural way to work with 


ferent platforms. 


APPLICATIOIN 
DEVELOPMENT 


Some Assembly Required: 


game of Life in the Apple New- 
ton's scripting language. 


OLE EMBEDDING 


Beyond DOS: 


A Close-Up of OpenDoc ...... 183 
BY KURT PIERSOL A new vendor- 


information while operating on dif- 


Life with NewtonScript .......191 
BY DAVID BETZ Programming thc 


Visual Basic Custom Controls 
Meet OLE...................... 197 
BY JON UDELL Exploring Visual 
C++ 1.5°s powerful OLE support. 


Pournelle: 

Booting, Benchmarking, and 
Bob’s Your Uncle............. 201 
BY JERRY POURNELLE 

A potpourri of activity at Chaos 
Manor as Jerry continues his explo- 
ration of the Windows machinery. 


Books & CD-ROMs: 

A Cache-Memory Primer......41 
BY BOB RYAN, MICHAEL NADEAU, 
AND RAYMOND GA COTE 

The theory and practice of cache- 
memory design, a fantastic world 
on CD-ROM, multimedia 
production, and strange patterns. 


Commentary: 

Virtual Legality ........ — 218 
BY VICTOR J. COSENTINO 

As the law struggles to catch up 
with technological changes, what 
happens to our legal, social, and 
ethical responsibilities? 


Editorial ............ АЕА. Е.Е r... 10 
BY DENNIS ALLEN 


Letters........... T -— M 18 


WANs, printer technology, and 
statistics. 
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ВАЛЕ Contents by Platform 


DOS/ WINDOWS 


Chicago: An Ambitious 
Compromise........... ——— 


This new and improved version of 
Windows may mimic NT's features but 
it's still tied to its DOS roots. 


Intel and Nestor to 
Commercialize Neural-Net 

5 1, н» ажыдан ne | 
From fingerprint recognition to stock- 
market prediction, the implications of 
producing a commercial neural-network 
chip will be far-reaching. 


Alliances Could Mean Better 
Integration.......... — | 


An agreement to merge Microsoft's 
OLE technology with DEC's distrib- 
uted-object system, Object Broker, 
opens the door to cross-platform data 
access. 


Phar Lap's TNT Adds Life 
to MS-DOS .....................38 


Every time it looks like MS-DOS has 
overstayed its welcome and is about 

to be shouldered out by a bigger and 
better operating system, something— 
this time, Phar Lap's TNT DOS-Exten- 
der—comes along, and DOS doesn't 
look so bad. 


Not Just for File Transfer 
Anymore ............ — | 


A new crop of integrated Windows 
communications software is merging 
data, fax, file transfer, remote control, 
and even voice-mail functions into a 
single program. 


Three Suite Deals............120 


The latest Windows innovations— 
including OLE 2.0 and cross-application 
scripting languages —will make Win- 
dows applications work more smoothly 
together. Now major vendors such as 
Microsoft, Lotus, Borland, and Word- 
Perfcct want you to buy all your major 
applications in a single integrated 
bundle. Do you get functionality and 
integration beyond what's already 
promised by Windows? Bill Lawrence 
looks at the past, present. and future of 
Windows office suites. 


Multiprocessor 

Horsepower ..................129 
Windows NT support for multiple CPUs 
pays off. Dual-processor systems from 
ALR, Compaq, and VTech strut their 
stuff with Microsoft's SQL Server 

for NT. 
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Q+E: The Key to ODBC ......139 


Microsoft's Open Database Con- 
nectivity promises to provide Windows 
applications with transparent access to 
data sources. Q--E's Database Library 
2.0 is built on ODBC and fills in the 
gaps by providing high-end functions 
to less capable database engines. 


Budget CD Recording........145 
New low-cost CD-R packages bring 
homc-brew CD-ROM production within 
budget. Drives with recording software, 
SCSI adapter, and cables now go for 
about $4000. B YTE tests three from 
JVC, Microboards, and Pinnacle Micro. 


Lab Report: 

46 Powerful Portables.......156 
The best overall 486-based Windows 
notebook does not have to be the most 
expensive. 


Pournelle: 

Booting, Benchmarking, and 
Bob's Your Uncle ............201 
A boot-up utility that handles MS-DOS 
6 and compressed drives, a pair of Win- 
dows accelerator boards, and more from 
the Windows for Workgroups front. 


05/2 


Pournelle: 

Booting, Benchmarking, and 
Bob's Your Uncle ............201 
Jerry attempts to run benchmark tests 


for the PS/2 Model 77 using TI's Win 
Tachometer. 


Low-End PowerPC Leaves 
68040 Macs in the Dust......23 


The first PowerPC Mac benchmarks 
indicate that even its fast 68040-based 
cousin, the Quadra 900, is no match for 
this speed demon. 


Alliances Could Mean Better 
Integration.....................38 
What do you get when you cross Micro- 
soft's OLE technology with DEC's 
Object Broker? An architecture that will 
let you access data and objects seam- 
lessly across platforms. 


Desktop Telephony...........151 


Automating your business phone system 
with Cypress Research's PhonePro soft- 
ware can save people-power and make 
you money. The telephony applications 
builder works with Supra V.32bis fax 
modems equipped with the latest voice 
upgrade ROM. 


Budget CD Recording........145 


Hooking a CD-R drive to your Mac has 
never cost less, Prices for a drive and 
recording software now hover around 
$4000. BYTE's Mac maven Tom 
Thompson tests CD-R packages from 
JVC, Microboards, and Pinnacle Micro. 


Client/Server Made Easy ....143 


If RPC simplifies interprocess commu- 
nications over networks, NobleNet's 
EZ-RPC makes it even easier to develop 
client/server applications. 


Alliances Could Mean Better 
Integration. ....................38 


DEC's decision to integrate Microsoft's 
OLE technology into its Object Broker 
cross-platform development kit—which 
runs on many flavors of Unix, as well 
as Mac, Windows, and VMS—will 
allow you to access data across multiple 
platforms. 


Tut's 10-Mbps Telephone 
Cord Network Could Be Small- 
Office King.....................28 


Tut systems (Pleasant Hill, CA) has 
developed an off-the-shelf I0-Mbps 
Ethernet implementation for those small 
offices that want the advantages of a 
network, but not the complexities of 
installing one. 


Client/Server Made Easy ....143 


For creating distributed applications 
that work over heterogeneous networks, 
EZ-RPC is the way to go. NobleNet's 
RPC toolkit makes interprocess commu- 
nications transparent to application pro- 
grammers, requiring no network pro- 
gramming skills. 


A Close-Up of OpenDoc......183 


With the recent shift toward document- 
based computing, a vendor-neutral 
document standard is about to be un- 
leashed that makes it possible for sever- 
al users to share a single document 
while working on various platforms. 


Multiprocessor 
Horsepower ..................129 


If you need an applications server, one 
of these multiprocessor PCs may be it. 
BYTE tests relatively inexpensive dual- 
processor systems from ALR, Compaq, 
and VTech using a SQL Server bench- 
mark under Windows NT. The ALR and 
V'Tech PCs use 486 CPUs, while the 
Compaq can run either 486s or 
Pentiums. 


Accelerators ..................201 
Books ...... — ШЫ, ШОЙ 
Db... eere coq 145 
CD-ROM ....... «aT, 78, 97, 


145, 172, 201 
Communications ...34, 40, 151 
| 
Database........ 120, 139, 197 
Data highway........... — 46 
DOS .........22, 38, 156, 201 
BERE. oos —— ÀÁ UN 01 
Ethemet........................28 


Compression ......... 


ГЕЙ... ооо ed, 40, 151 
Hard drives............ ....78, 91 
ШЕ... а — MT У 
Interactive TV ........ — |. 
Internet ...................32, 46 
Macintosh. ........ 23, 38, 145, 
151, 201 

Memory .............. „А, 78 
MO drives. .................. ..107 
Multimedia. .... — 172, 201 
Networks. ............ ....28, 46, 
78, 143, 183 

Neural Networks. . ...... Maas BE 
Newton............ — 26, 191 
Pentium ..... a iffi 129, 201 
Portables ......... 2. 156, 201 
PowerPC ................ scones 
PRML ...... — —À EU E 
Processors ............... 32, 94, 
129, 156 

Programming ....... ,.139, 143, 
183, 191, 197 

SEM. Leere 97, 145, 201 
Storage ............. 78, 91, 97, 
107, 183 

TUM .............. T ..46 
UakR.......... 444.38, 143, 145 
ra TTE ..120, 197 
Visual C++ ....... — Ari 
WANs ........ Pelea dtes ai ss... 46 
Windows .......... 22, 40, 120, 
156, 201 

Windows NT........ 22, 38, 129 
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A COMPUTE 
ТО USE DESE 
IS EASY 


1) The Deskpro XE has preinstalled software to get you up and running quickly. 2) It’s plug and 
helps you better organize your work. 4) Enhanced Business Audio lets you operate the PC with your 


©1993 Compaq Computer Corporation. All Rights Reserved. Compaq and Deskpro Registered U.S, Patent and Trademark Office, Business Audio is a trademark of the Compaq Computer Corporation. Product names mentioned 


R THIS EASY 
RVES AN AD 
TO READ. 


play capable so future upgrades are a snap. 3) An exclusive new software interface called TabWorks 
voice. 5) And starting at $1,499) it’s easy on your budget. 6) For details, just call 1-800-345-1518. 


COMPAQ 


bercin may be trademarks and/or registered trademarks of their respective companies. *Estimated selling price, actual price may vary. The Intel Inside logo is a trademark of the Intel Corporation. 
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AA Dennis Allen 


The State of Computing 


We are in for 
some big changes 
in power and 
portability, 

and they are for 
the better 


Now that you've heard all the “State of the..." addresses 
from various world leaders, it's time to focus our atten- 
tion on the computer industry. Throughout the next 12 
months, three primary aspects of computing will be well 
worth watching: power, portability, and the enterprise- 
wide application of computer technology. 

We will find increased power in hardware systems. 
Not only will we see a hefty number of Pentium-based 
systems this year, but RISC-based alternatives will gar- 
ner more attention than ever before. The RISC move- 
ment will be led by the PowerPC, which Apple and IBM 
will promote heavily. No, 1994 won't be the final show- 
down year for Intel's 80x86 architecture against the RISC 
gang of Alpha, Mips, SPARC, and PowerPC CPUs. How- 
ever, the stage will be set this year, and we will have to 
await Intel's next announcement to see just how well it 
can hold onto its advantage. 

One thing we know for sure: Performance is being 
boosted big time. While some industry pundits have 
pooh-poohed the relatively minor gains of the Pentium 
over the 486, we should expect a lot more from the next 
generation of 80x86-compatible chips from Intel, as well 
as those from Cyrix and AMD. 

On one side of the fence, you have the RISC gang try- 
ing to shift the CPU paradigm by offering big perfor- 
mance gains, and, because some of the RISC chips are fast 
enough to take on tasks usually done by support chip 
sets, they also offer simplified (i.e., fewer chips) circuit- 
board design. Apple's new PowerPC Macs, for exam- 
ple, promise to be three to four times faster than a 25-MHz 
68040-based Mac Quadra 900 (see page 23). And on the 
other side of the fence, Cyrix and AMD are going head- 
to-head with Intel with their superscalar CPUs. 

The CPU competition is hotter than it's ever been. 
The resulting performance boost in hardware will make 
system replacement attractive, create an installed base 
of more powerful platforms that software developers can 
write for, and—at long last—give 32-bit operating sys- 
tems a place to exist. 

The portability aspect of computing that will change is 
wireless technology. During the next 12 months, most 
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folks will hear the wireless-technology alarm bell ring 
loudly. While we won't see a massive adoption of wire- 
less devices—like PDAs ( personal digital assistants)— 
this year, we will see a mind-set change. The awareness 
of wireless technology and its impact on corporate com- 
puting will reach critical mass as many hardware makers 
and service providers roll out their answers to mobile 
computing. Aided by software like General Magic's Tele- 
script, even people who do not use a portable computer to- 
day will consider using one of the new compact devices. 

The real challenge will be developing plans that show 
companies how to deal with all those wireless computers. 
Right now, some information managers don't even know 
what a PDA is; the problem is that very soon many of 
their employees will be demanding access to company 
data with their wireless devices. And once they get that, 
these people using wireless computers will want to ac- 
tually update that data. That notion ought to scare the 
living daylights out of any information manager who 
isn't already making plans accordingly. 

That dilemma leads right into the third aspect to watch 
this year—the enterprise-wide application of computer 
technology. Desktop computing has come a long way, and 
basic computing is at an acceptable level for single users 
in most applications. But moving any of those applications 
to the whole enterprise has been extremely difficult. 

The problem is not new. However, this year will be dif- 
ferent because many large companies are so confident 
in their ability to solve the enterprise computing problem 
that they are restructuring their companies based on tech- 
nology solutions. 

So, the focus of computing in the workplace will 
change, and personal computers may become a little less, 
well, personal. It will also open opportunities for soft- 
ware manufacturers to exploit this new work environ- 
ment. We will see the document-centered view of com- 
puting become more dominant as software developers 
strive to make whole organizations work together. We 
will also see LANs in organizations become linked into 
WANs (wide-area networks), so that workgroups can 
share data—the whole idea behind the empowerment- 
based restructuring that many companies are doing. Ш 


DENNIS ALLEN, EDITOR IN CHIEF 
(dallen@ bix.com) 


Discover the database 
Fortune 500 companies already know 


| Paradox” is the #1-selling | 


111 BB database because it's the 
„АЙ easiest way to access, 
yer Son Te manage, and present 

your information. Its unique 
object-oriented technology makes 
Paradox the only database with the 
future built in! 


001 ready 


Instant plug-in connectivity to 
popular SQL servers like Borland 
InterBase,” Sybase/MS,? and Oracle 
make it easy to "upsize" applications 
to secure client/server applications. 
And Paradox is the only database 
with a Workgroup Desktop, so you 
can send tables, query results, or 
even complete applications to any- 
one, anytime, anywhere in the world. 
Paradox is the best choice for a 


а 
E. HD 


corporate standard, because nothing 
else combines such flexibility, speed, 
and ease-of-use to make users at all 
skill levels instantly more productive. 


Information at your command 


Only Paradox for Windows provides 
seamless access to all the most 
popular database formats—Paradox 
for DOS and Windows, dBASE,? 
and now, FoxPro. You can use 

all the data available, even on a 


| network, combining DOS and 
| Windows users. And with graphical 


Query By Example, it's quick and 
easy to get just the information you 
want. 

If you want a relational PC data- 
base that's easy to use, fast, powerful, 
and gives you complete connectivity, 
the choice is easy. No wonder 


Paradox 4.5 for Windows Workgroup 
Edition is the standard that's lighting 
up corporations worldwide. 


3149 


Special Upgrade 
Price" 


90-day, money-back guarantee! 
See your dealer or call now, 
1-800-336-6464, ext. 7898 


In Canada call, 1-800-461-3327, 


Borland 


Power made easy" 


ФАП Access, FoxPro, Superbase, and Approach owners qualify, $20 additional rebate for Paradox and dBASE owners. Copyright © 1993 Borland International, Inc. AH rights reserved. All Borland 
product names are trademanks of Borland International, Inc. Prices good in the United States and Canada only. All prices are in U,S. dollars. Dealer prices may vary. ВІ 6233 
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ackup the data 
where it’s at. 


At the corporate network 
PowerTape Series 4000 
e QIC compatible 
Eo e 2 Gigabyte native/4 GB compressed capacity 
e Up to 18 MB/minute backup speed 
e Includes software, data cartridge and more 
e Optional Cheyenne’ ARCserve’ for PowerTape" 
PowerDAT Series 6000 
° Digital Data Storage (DDS) technology 


NX SB Li = e 2 Gigabyte native/4 GB compressed capacity 
ү асосаи _ © Backs up 300 MB as fast as 30 minutes 
~~~" © Includes software, data cartridge and more 
e Optional Cheyenne’ ARCserve’ for PowerDAT* 
PowerTape Series 2400 
= e Quarter Inch Cartridge (QIC) compatible 
TEE 


Gigabyte native/4 GB compressed capacity‏ ۰2 ت 
Upto 18 MB/minute backup speed‏ 6 = 
e Includes software and more‏ 
Optional Cheyenne ARCserve’ for PowerTape*‏ © 


At the workgroup network 
PowerTape Series 1100 
° QIC compatible 
e 525 MB native/1.05 GB compressed capacity 
e Up to 12 MB/minute backup speed 
e Includes software and more — — — 
Jumbo 500 AVAILABLE EARLY 1994 
e QIC compatible 

1" * 255 MB native/500 MB compressed capacity 
UU ө Up to 9.3 MB/minute backup speed 

e Includes software, minicartridge and more 


At the workstation 
Jumbo 250 
e QIC compatible 
e 125 MB native/250 MB compressed capacity 
Le] © Up to 9.3 MB/minute backup speed 
. * Includes software and more 
Jumbo 120 
* QIC compatible 
e 60 MB native/120 MB compressed capacity 
5 | * Up to 47 MB/minute backup speed 
e [ncludes software and more 


On the move 
Jumbo Trakker 250 
e Parallel port interface 
* QIC compatible 


lp |e 125 MB native/250 MB compressed capacity 
ipis ў ° Up to 8 MB/minute backup speed 


e Includes software and more 


Jumbo Trakker 120 

e Parallel port interface 

e QIC compatible 

e 60 MB native/120 MB compressed capacity 
e Up to 4 MB/minute backup speed 

e Includes software and more 


Optional Accessories 

* Colorado Brand tapes 

e Colorado Backup for Windows software 

e Support for UNIX", OS/2° and Windows NT 
e Controllers to optimize backups 

e Compatibility kits 


BYT 


FINALIST 


EDITORS’ 
CHOICE 


POURNELL 
USER'S CHOICE. 


AWARD | 


COLORADO TAPE BACKUP 


olorado Memory Systems, the Number One name in 

tape backup, has a solution for most any backup need. 

ш Beyond all the Megabytes and Megahertz that you 
get out of your system, it’s the data in it that’s ultimately 
your most valuable asset. Whether it's on an 80 MB 
notebook or a 4 GB server, the data needs to be protected 
every step of the way. W Colorado tape backup is the 
easiest and most reliable way to do it. And Colorado is 
recommended by resellers, editors and end users more than 
all other backup systems combined, earning dozens of 
industry awards. li Colorado Tape Backup is also the best 
backed backup in the business, offering unlimited technical 
support. Explore Colorado Tape Backup Solutions today 
and see what you've been missing. 
Call 1-800-451-0897, extension 800 
today for more information 
or free literature. 


© 1993 Colorada Memory Systems, Inc. All rights reserved Colorado and Jumbo are registered trademarks of Colorado Memory Systems Inc. 
Trakker, PowerTape and PowerDAT are trademarks of Colorado Memory Systems Inc. АП other trademarks are property of their respective companies. PTE-021293 
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NUMBER 2 — RISC PERFORMANCE AND CROSS-PLATFORM COMPATIBILITY 


: Many of the most popular 


i applications have been or are : 


: being optimized to take 


i PowerPC chips are faster and : 


; less expensive than Pentium 
: chips – so аге the personal 
: computers they will run. 


: A complete Macintosh 
i system with PowerPC will 


: based systems. 


; with PowerPC will have 

: the ability to run DOS and 
; Windows applications, 

: unmodified. 


: For more information about; 


: Macintosh with PowerPC, 


: call 1-800-732-3131, ext. 150, : 
: in the U.S. We'll send you a Е 
: copy of our informative, free Н 


booklet, PowerPC Technol- 

: ogy: The Power Behind the 

: Next Generation of Macintosh : 
: Systems. In Canada, call 

: 1-800-665-2775, ext. 910. 


"А complets Macirinab тузт aith PouwrPC includet computer, keyboard, 
istered hademarks of Apple Computer, Ine. PowerPC and the PowerPC logo are trademarks af Mlernattonal Business 


| In the first half of 1994, Apple will introduce a | 
: new family of computers that already has the entire com- 


puter industry standing on end. 


: They will offer better performance than com- : 
Í advantage of the high-perfor- ; Puters based on the X86 microprocessors. They will be 
——— extremely competitive on a price basis. And they will be : 
: : compatible with Windows and DOS applications, by using : 
: SoftWindows software. | 
They will be based on the revolutionary new : 
: PowerPC" microprocessor, created jointly by Apple, IBM : 
: and Motorola. 


For the first time, desktop personal computers 


RISC vs. CISC. 


Figure 1. CISC vs. RISC Performance Evolution 


DOS & a registered тойота of 


: microprocessors offer dramatically greater | 
: potential for growth, leading us well into the # 


: for Apple Report #3, coming soon. 


As you can see on the chart, RISC @ 


next century and increasing the practicality of esses 


: features like voice recognition, videoconferencing, object 
: oriented software and multimedia capabilities — functions 


that will be integral to doing business in the 21st century. 


More compatible personal computers. 
Apples new generation of Macintosh’ personal 


: computers built around the PowerPC chip offer the abil- 
: ity to run MS-DOS and Windows applications, as well as 
: will take advantage of RISC chip architecture previously : 
; found only in high-performance workstations. This ad- 
; vance will make possible quantum improvements in the 


: : Way we manage and work with information. 
+ cost well under $2,500, but : 


1 will offer better performance 
i than higher-priced Pentium- : 


Macintosh software. Moving from one environment to 


: the next will be seamless and, even more importantly, it 
: will be effortless. 


PC users who move to Macintosh with PowerPC 


: will gain access to the large number of new applications 
: which take advantage of the incredible performance of the 
Tremendous advances have been made in CISC i 
: architecture over the years. However, the physical limita- : 
: : tions of the new, high-performance CISC design mean that : 
| With SoftWindows, Macintosh | CISC chips must be significantly bigger and more complex, : 
t and must run at hotter temperatures to perform the same 
: tasks as comparable RISC chips. Consequently, the newer : 
: ; Will begin shipping new versions of their most popular soft- 
: ware, specifically rewritten to take full advantage of the 
: new processors capabilities. 


new PowerPC chip. 


Higher-performance optimized applications, 


$u244b060Rhb*(e RE DAA aP ADAH BtAeaheHahe EH PSPEPSSHE CORR ESE 


When PowerPC microprocessor- equipped 


: Macintosh computers begin shipping, software developers 


including Microsoft, WordPerfect, Adobe, Aldus and Claris 


These optimized, sometimes called “native,” 


| applications will offer significantly faster performance than 
: their MS- DOS, Windows or current Macintosh counterparts. 


Unprecedented value, 
Because RISC-based personal computers cost 


1 " Я TPT : less to manufacture than equivalent systems based on CISC 
— а» л: Chips, we will be able to make this technology available for 
: generation of CISC chips, like the — are much more : 
: expensive to manufacture. Which means that personal : 
: computers powered by PowerPC chips can offer a signifi- : 


: cant advantage in price as well as in performance. 


well under $2,500 for a complete mainstream desktop sys- 


tem. Competitive with a lower-perfor- Р 
Apple @. 


mance, Pentium-based PC” Watch 


mus ied Saat ler yes omi << ситем applications level деін ar of famsuery 1994. 01994 Apple Compyler, Inc. АЙ rights reserved. Apple, tbe Адрќе lazo amd Macintosb are nig- 
Machine Corporation. AIS Microsoft Corporation, Pentium £s a irademark of intel Corporation, бойо i a trademark Їн тд Solutions ine, 
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Give your power hungry so 


The OverDrive™ processor. processor to your Intel486 SX or DX How does the Intel486 DX2 
The single-chip upgrade that maxi- ^ CPU-based system. And watch all OverDrive processor do it? Using 


mizes your PC’s performance. your power-hungry software take off. Intel's innovative DX2 "speed doubl- 
Want to see a The OverDrive processor ing" technology, it runs internally at 
spectacular per- improves the performance of all your twice the speed of the rest of your sys- 
formance? Then applications. So you can fly through tem. So if you had a 33 MHz SX or 
add ап Intel486™ your overwhelming workload with DX Intel processor, you would now 
DX2 OverDrive the greatest of ease. have a 66 MHz DX2 Intel processor. 


*For European inquiries, сай «44 (0) 793 431155, and ask for infopack 1002, | 
© 1994 Intel Corporallon. AutoCAD is a registered trademark of Autodesk. lHlustrator ix a registered trademark of Adobe Systems Incorporated. Lotus 1-2-3 is a registered trademark of 
Lotus Development Corporation. Quatum Pro is a registered trademark of Bortand International, Inc. Access is a trademark of Miemsoft Corporation. WordPerfect is a registered trademark of WordPerfect Corporation. 


J£, 


CONS SERA. 


- 

Ш шой B = = so ~~ 
EN 

x 


ware up to /0% more ka-boom. 


Software Performance Increase 


AutoCAD* 
— 50% 
‘Mond 
a 5495 
— 56% 
Lotus? 1-2-3* 
20 C 72% 
Quattro Pro” 
i, 7490 
ist aor 
i 8194 


Perom Jaan foo FL ыт betes (ТИПП Oele meer ыр LLLI IÉ ÉL e стн 


Access 


To install the Intel486 DX2 


OverDrive processor, you can either 
plug it into the OverDrive socket or 
swap it with your original micro- 
processor, depending on your system 


design. 
To get a better idea of how the 


OverDrive processor boosts perfor- 


Circle 102 on Inquiry Card. 


mance of your software, call 
1-800-354-3112, Ext. 5719* for a free 
demo disk. It could be the greatest 
show on earth. 


Letters 


WANs in a LAN Society 


I want to congratulate you on your cover 
story “Linking LANs” in the December 
1993 issue, The article was outstanding. I 
have been a professional in 
the WAN (wide-area net- 
work) arena for quite some 
time, and I thought that I 
knew it all. Your approach 
has really made me look at 
my area from the other side 
of the fence, the LAN— 
something that I'd thought 
I had done before, but, just 
as you said, in a “cultural- 
ly hampered" way. 
Paul Liesenberg 
Frankfurt, Germany 


—— mr 


o nla 


Regarding your cover sto- 
ry “Linking LANs”: The article implies 
division of IP address space on organiza- 
tional boundaries. No, no, no! Domain 
names reflect organizational boundaries. 
IP address assignment and subnetting are 
only related to network topology and ad- 
dress assignment authority (stand-alone 
or delegated from the NIC [network inter- 
face card]). Mismanagement of IP address 
space as described in this article is proba- 
bly the prime cause for the rapid decrease 
in available addresses from the NIC. 
James Cutler 
Troy, MI 


We can see how a reader might miscon- 
strue the design of our examples in the 
text box "TCP/IP Addressing" on page 
84 (December 1993). The confusion 
comes from the often strong relationship 
between the operational organization 
and its geographic organization. A few 
words specifically about network topolo- 
gy were called for and would have pre- 
vented anyone from being misled. Right 
you are about the mismanagement of IP 
address space being a major problem. 
Thank you for your insightful comment. 
—Eds. 


I read. your article on LANs/WANS (“Link- 
ing LANs”), and I want to thank you for 
what was for me a very timely piece. We 
are just now grappling with these issues 
as we prepare to issue an RFP (Request 
For Proposal) for global X.25 and value- 
added data services. Your article cleared up 
a number of hazy areas. Thanks. 
D. Dion 
Rome, Italy 
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Linking 


К won't be fun. Expect culture clashes, bandwidth 


(STATE OF THE ART. 

Printers Become More Intelligent 

ooo К 

• гатара we (| JUI 
newest models ... 


State of the Art or Mainstream? 


I am often impressed with the thorough- 
ness and accuracy of the articles in BYTE. 
However, I have some questions about 
"Printers in Transition" and 
“The Printers Talk Back,” 
both in your December 
1993 issue. I am alarmed 
that your magazine would 
have its readers believe that 
dumb printers and bidirec- 
tional printer communica- 
tion protocols are "state of 
the art" when the truth is 
that they have been in wide 
use for the better part of a 
decade. 

The fact that these things 
are new to DOS does not 
mean that they are new to 
the computing world, I can only conclude 
that no one involved with the production of 
these articles had any knowledge of the 
Macintosh. If you aim to describe the state 
of the art, you should make sure that you 
understand current mainstream practice 
first. 


LANs 


Alex Lewin 
Cambridge, MA 


Lying with Statistics 

Your November 1993 review of subnote- 
books (“Windows Under 4 Pounds” ) 
didn’t say how the “overall” performance 
numbers were calculated, but the method 
that you used seems to have arrived at the 
arithmetic mean of the indi- 
vidual test results. Those re- 
sults were normalized num- 
bers, whose arithmetic mean 
is not meaningful. The article 
“How Not to Lie with Statis- 
tics: The Correct Way to 
Summarize Benchmark Re- 
sults” by P. J. Fleming and 
J. J. Wallace (Communica- 
tions of the ACM, March 
1986) describes why the geo- 
metric mean, not the arithmetic mean, is 
the only proper average for normalized 
numbers. 

Applying the arithmetic mean can give 
some pretty silly answers. Benchmark 
testers commonly misuse the arithmetic 
mean, but | hope that BYTE will not do 
so in the future. 

Clem Dickey 
San Jose, CA 


In the article that you cite, we used the 
geometric means to compute individual 
subtest results, but the overall perfor- 
mance value was computed using an 
arithmetic mean. If we had used a geo- 
metric mean to compute the overall val- 
ues with this particular data set, the rel- 
ative rankings of systems would have 
remained unchanged, and magnitudes 
would have decreased only slightly. 
However, you are correct in your criti- 
cism. We are currently revising our 
benchmark tests, and future test suites 
will not use arithmetic means to 
compute overall performance scores. 
—Eds. 


Looks Like Greek ... 


As a conclusion to his Commentary "How 
Are You at Interfacing?" (December 
1993), Edward R. Swart states that, "In 
the end, the distinction between natural 
languages and computer languages will 
fade away." Then you give Swart's In- 
ternet address: “Tswart@snowhite.cis 
-uoguelph.ca.” 

Limpidly clear! I was sure that evolu- 
tion would go the other way, but I was 
wrong. 

Jean-Pierre Frankenhuis 
Paris, France 


Refocus Response 


I would like to commend you and the 
BYTE staff for refocusing your publication 
to speak more to technical issues. 

Not too long ago, I was con- 
sidering canceling my subscrip- 
| tion to BYTE. Let's face it, I can 
get DOS and Windows coverage 
б». | nearly anywhere. But the last 

+394 several issues have been so good 
that I have kept them around for 
3 reference. 

And BYTE just keeps on get- 
ting better. The Advanced Oper- 
ating Systems issue (Windows 
vs. OS/2 Special Report, November 1993) 
was the best one yet. 

Fred Cantwell 
Trenton, NJ 


We want to hear from you. Address correspon- 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; send BIX- 
mail c/o "editors"; or send Internet Mail to let- 
ters à bytepb.byte.com. Letters may be edited. 
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Introduci Protect resource costs and usage on a Project Scheduler & [i ^ | the project management 


ING ТО]ӨС period by period basis Performing Jets you build standard- ft Tings 109 | ү: experts who developed 
Scheduler 6 for Windows: multiple “what-if” scenarios is ized screens and reports \# зб рд ES the entire Project 
Easy-to-use project also a breeze with its ability to do for consistency across = Apon germen! "Y | Scheduler series of 
manaesement software multiple undo/redos in seconds. your entire organization, | ‘Soft are | multi-platform 
th the advanced f You can manage multiple or create custom formats | software. Scitor also 
WI ] advanced eatures projects from a single resource base оп the fly for ultimate | offers the most 
you ve been missing. and rearrange activity information flexibility and impact. eR comprehensive 
by function (WBS), organization Our object-oriented Before уси таке а project training and consult- 
Now you can easily analyze and (OBS) or resource (skill codes) - teport writer offers out- management software ing programs in the 


decision, call for this free ; 
executive summary. industry. 
and resource availability with data in the most meaningful way. not usually found in Call 415-570-7700 If you're looking for 


report rapidly changing schedules making it easy to view and present standing layout versatility 


greater accuracy and speed. And with Project Scheduler 6's project management project management 
Sophisticated model- unique ability to build software. It allows you to select software that offers both powerful 
ing features like the й рем Star ап ODBC project апа precisely place data fields, features and true ease-of-use, then 
Advanced Resource aS repository, change fonts on-screen, and even take a closer look at the new Project 
Tracking Spreadsheet esu Hi spreadsheet and incorporate colorful logos for Scheduler 6 for Windows today! 


(ARTS™) make Project jE Me f database users from — sensational-looking reports. 

scheduler 6 the only E ' Other departments All of our software comes with E 
Windows-based == can access and free telephone support that won't Т Scitor 
product to let you f update project data keep you waiting in an electronic - 
enter and evaluate ` for added efficiency. queue and includes access to Corporation 


© 1993, Scitor Corporation. 393 Vintage Park Drive, Suite 140, Faster City, CA 94404. Tel. 415-570-7700, іп Canada, calf 905-840-5493, In France, call (1) 43 29 44 37. In Germany, cail 089 - 6 66 80 25. 
Project Scheduler 6, ARTS, and the Scitor name are trademarks of Scitor Corporation, Windows is a trademark of Microsoft Corp. 
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YOUR КАМЕ HERE: 
7 1 | You can order 
o connectivity, a 4 a free ID plate 
| М, modem or additional - that personalizes 
: memory easy! your ThinkPad. Ё 


of what you want, and less of what you don't: More features 
and power. Less size and weight! The ThinkPad® 500 is a sleek 3.4 pounds. Yet, it packs enough high-speed 


horsepower to let you take your most sophisticated desktop applications on the road. 
Now want to carry off color with ease? Then call us about the ThinkPad 350C. You get a 9.2" backlit, 
256-color, passive-matrix LCD display. There's plenty of power for your current needs. And ample space to 
upgrade for more. All in an easy-to-take 5.7-pound package. Both of these lightweights get the heavyweight 
— backing of IBM's HelpWare*, including a 30-day moneyback guarantee' and around-the-clock telephone 
assistance? You'll find them at IBM PC Direct. To order these, or any of our other critically acclaimed ІВМ 
ThinkPads, call now. 
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ThinkPad 500 


• 48651 C2, 50/25MHz processor 
with 16KB internal cache 
• 4MB RAM/85MB hard drive 

• 10.1°w x 7.5'd x 1.6°h/3.4 Ibs. with battery pack 

e 7.4" monochrome passive-matrix 

LCD display, 64 grey scales 
e B1-key keyboard w/integrated TrackPoint Il 
• PCMCIA slot 
• ІВМ DOS preinstalled 
• 1-year international traveler's warranty’ 


$91 gg Ж (IBM Credit Lease 
| $72/mo.'*) 
жб! ka change or бана without prior notice. Prodacts you acquire may not be counted under any eusting Volume Purchase Agreement. The same offerings and products may be available rough IBM Auforized Rerarkelers. 
Eri JÓM Credit Lease Prices quoted for 36-month lenms. Lasse rates quoted ant good (rough 3/31/94, after which time rates are sutiect fo change withoul побсе Lease avartable 10 quahihed commercial customers опіу TA! no additional 


[Thing SD are ооо bn U.S. IBM, ThinkPad and Helpar are registered trademarks and EasyServ and Trackpoint I are trademarks ol Indermafional Business Machines Corp PC Died is a trademark of Ziff Communications Company 
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Stress К ThinkPad 350€ 


ےک 


ThinkPad 350C (color) ThinkPad 350 


• 486SL, 25MHz processor • 486SL, 25MHz processor IBM PÛ Direct 


with 8KB internal cache with 8KB internal cache 

e 4MB RAM/250MB hard drive, • 4MB RAM/125MB hard drive, We're pu tting the persona l 

3.5" 1.44MB diskette drive 3.5" 1.44MB diskette drive 4 : 

«117 wx 8.3"d x 2.0"1/5.7 Ibs. with battery pack «117 w x 8.3'd x 1.9 1/5.2 Ibs with battery pack in personal computing. 
e 9.2" STN backlit LCD, 256-color display • 9.5" monochrome STN backlit LCD display, 64 grey scales Ord er N ow! 

• Full-size keyboard w/integrated TrackPoint II e Full-size keyboard w/integrated TrackPoint II " 


e PCMCIA slot e PCMCIA slot 1800 426-7860 


e IBM DOS preinstalled • IBM DOS preinstalled At ; 
• 1-year international traveler's warranty’ e 1-year international traveler's warranty? Bam-midnight М EST a ae 


$2,999" sacs $1998*::57 Gaa 


and is used by IBM under license. © 1094 International Business Machines Corporation ! Warranty and 30-day guarantee information available through (BM and ВМ Authorized Dealers. Please сай ilable f 
1 800 426-2968 lor detaits roqarting IBM's moneytack guarantee and limited warranty, Copies of the terms of IBM's moneyback guarentee and limited warranty available upon request, Intemational Purchase orders available for 
traveler's warranty service available in countries where ThinkPad Is sold Carry-in Вара and ThinkPad EasyServ™ available ın U.S. qualifying customers. 
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Chicago: 
An Ambitious 
Compromise 


A 4-MB RAM budget and a strict compatibility mandate 
forced hard choices with Chicago 


If you've used NT, you'll 
find Chicago's threaded pre- 
emptive multitasking, layered 
device-driver model, desyn- 
chronized input queue, event- 
driven scheduling, and long 
filenames also familiar. In the 
latter cases, Chicago mimics 
NT features without sharing 
NT's code; there's no NTFS 
(NT File System) in Chicago, 
for example. The new long file- 
names are shoehorned into 
multiple directory entries. 

Does Chicago do away with 
DOS? Yes and no. Chicago's 
boot process begins with a 
modified version of real-mode 
MS-DOS that processes AU- 
TOEXEC.BAT and CONFIG 
.SYS if present (they're op- 
tional) and loads real-mode 


Windows Chicago Architecture 


JON UDELL 


Ring 3 (system virtual machine) 


IMI icrosoft hopes that Windows 4.0 (also known 
as Chicago) will upgrade many of the world's 40 
million existing Windows 3.x PCs and will ship on 
most new PCs in 1995. For users, Chicago's mis- 
sion is threefold. It must match or exceed the per- 
formance of Windows 3.x when running on a 4-MB 
386. It has to work more intuitively than Windows 
3.x. It must cram as much of Windows NT’s ro- 
bustness and multitasking muscle as will fit into 
4 MB. For developers, it must also propel the 
Win32 API that Chicago shares with NT to the 


TSR programs and device driv- 
ers. But when protected-mode 
components like the VFAT 
(Virtual FAT) and CD-ROM 
file systems, network redirec- 
tor, and 32-bit DoubleSpace 
driver load, they can, in many 
cases, unload their correspond- 
ing real-mode components 
from memory. DOS will then 
be history, unless you depend 
on a real-mode device driver or 
TSR for which you have no 
protected-mode replacement. 
Novell’s Btrieve requester 
and Eicon’s NABIOS redirector 
are examples of the kinds of 
services that, until rewritten as 
DLLs or VxDs (virtual device 
drivers), will perpetuate DOS 
dependencies in Chicago. You 
also incur DOS dependencies 


Memory manager 

forefront of Windows programming, while in- Schaar 
troducing new messaging, telephony, and Plug DPMI services 
and Play APIs. —— : MS-DOS-based manager 

Chicago’s ease of use will be judged initially on Tem ИШТ Virtual 8086 manager 
the strength of a completely new (but still unfin- Configuration manager 
ished) shell that unifies the functions performed in | Communications 
Windows 3.x by Program Manager, File Manag- a |] Keyboard and display 
er, and Task Manager. What isn't completely new, | Pot | Other devices 


especially if you've used Windows for Work- 
groups 3.11, are many of the technologies under 
Chicago's hood, such as virtual device driver- 


based disk, file, and network support. written as 80x86-specific VxDs. 
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Г oni seth Se driver 


While Chicago's VO subsystem mirrors that of Windows NT, a number of device drivers will be 


Dynamic VxD loader 


a 


when you launch a DOS box to 
run a character-mode applica- 
tion. But if you run only 16- and 
32-bit Windows-based drivers 
and applications, you'll never 
invoke any of Chicago's MS- 
DOS components. 

Chicago's virtual machine 
manager, like that of Windows 
3.x, can create multiple virtual 
8086-mode sessions. These 
share a common MS-DOS con- 
text in low memory, and their 
separate mapped address spaces 
are also visible to ring 0 com- 
ponents, notably VxDs (see Be- 
yond DOS, September 1993 
BYTE). Like OS/2 2.x and un- 
like NT, Chicago's DOS-box 
architecture favors compatibil- 
ity (performance) over system 
robustness (protection from 
crashes), because Chicago will 
have to run DOS-based games 
without excuses. 

Microsoft's design retains a 
large amount of 16-bit code, 
also for compatibility. When 
Win32-based applications call 
a 32-bit API that's implement- 
ed by a 16-bit component of 
the system, the function call is 
"thunked," or translated to its 
16-bit equivalent, a process that 
incurs overhead. Chicago's 
three main modules—KER- 
NEL, GDI, апа USER—are di- 
vided into 16- and 32-bit parts. 
Win32 programs on Chicago 
will thunk down to 16 bits to 
access many GDI and USER 
services, much as Win32s pro- 
grams do today. Win32 pro- 
grams will image into the same 
16-bit coordinate space that 
Winl6 and Win32s programs 
do today, not the vastly larger 
32-bit grid available to NT pro- 
grams. 

Chicago's Winl6 support is 
a potential Achilles heel. Chi- 
cago's 16-bit system compo- 
nents are not reentrant, which 
means they can't be safely ac- 
cessed by Win32 application or 
system threads. Every multi- 
threaded operating system, in- 
cluding NT, uses some form of 
API serialization. The problem 
with Chicago's scheme is that a 
Winl6 application that dawdles 
when processing messages 
can lock out other Winl6 and 
Win32 applications. In this con- 
text, a single 16-bit Windows 
application is the weak link in 


the chain. In an environment 
with only Win32 programs run- 
ning, programs won't be nearly 
as vulnerable. 

If you use Chicago to run 
Win32 applications only, it will 
more closely approximate an 
"NT lite," which lacks NT's 
security, portability, scalability, 
asynchronous I/O, Unicode, 
and event logging. Chicago ap- 
plications run in private address 
spaces, just as they do in NT. 
However, Chicago's memory 
management, scheduling, and 
I/O services are modeled on— 
but not ported from—NT. 

Chicago, when running a 
mixture of DOS and Winl6 
applications, will behave much 


like Windows 3.x with a few 
improvements. As in Windows 
3.1, DOS applications still mul- 
titask preemptively, while 
Winl6 applications multitask 
cooperatively. To better track 
resource ownership and sim- 
plify cleanup when applications 
fail, Chicago runs each DOS 
and Winl6 application on a 
separate thread. As a result, 
Chicago should handle DOS or 
Wint6 crashes more cleanly 
than Windows 3.x. 

Even at its best, though, 
Chicago ts not the pure 32-bit 
Operating system that NT is. 
Instead, it is a 16- to 32-bit hy- 
brid. At the December confer- 
ence in which Microsoft dis- 


POWERPC MACINTOSH 


Low-End PowerPC Leaves 
68040 Maes in the 


tributed its second preliminary 
developer kits, programmers 
who hadn't worked yet with 
NT were, in general, more im- 
pressed with Chicago than 
those already familiar with NT. 

Microsoft still lacks an op- 
erating system for the midrange 
RISC (i.e., $3000 8-MB Pow- 
erPC-based) systems that will 
hit the streets this year. But 
Chicago represents an ambi- 
tious Windows upgrade for the 
huge installed base of 4-MB 
PCs. If the result of Chicago’s 
compromises is an operating 
system that is easier to use, 
more powerful, but not fatter 
than Windows 3.1, the payoff 
will be huge. 


Dust 


A s Apple nears the release of its first wave of PowerPC-based Macs, preliminary test results 


show the least expensive PowerPC Mac completing compute-intensive tasks at least three to four 
times faster than a 25-MHz 68040—based Mac Quadra 900. Two separate tests using a preliminary 
native PowerPC version of Infini-D, Specular International’s (Amherst, MA) 3-D modeling, ren- 
dering, and animation package, indicate that even the low-end PowerPC Mac—which sources 


Infini-D lets you quickly create 3-D wireframe models 
and render them using a variety of surface patterns 
like marble, wave, and corrosion. Once they're 
rendered, you can easlly create professional 


animations. 


Infini-D Benchmark Results 


Minutes o 


say will sell for about $2000— will offer a significant 
performance improvement over the fastest current Macs. 

All native PowerPC Mac applications will get a speed 
| boost over their 68000-based cousins, but professionals 

who use applications that traditionally tax a processor, 
such as four-color desktop publishing, CAD, and video- 
editing programs, will see the greatest time saving in 
switching over to native PowerPC Mac applications. 
Specular ((413) 253-3100) stresses that the test results for 
the PowerPC Mac shown in the chart reflect performance 
` Of beta software running on a preliminary version of the 
Mac system software and prototype hardware. As the 
products near commercial release and are further refined, 


performance should improve even more. —Dave Andrews 


lll Low-end PowerPC Mac (about 60 MHz) 
Bl Mac Quadra 900 (25 MHz) 
8 Mac lici with fast cache (25 MHz) 


All machines had Infini-D running under a 12-MB partition. Infini-D 2.5.2 is the current shipping version and the version used on 
the lici and the Quadra. The PowerPC Mac is prototype hardware, with beta system software and a beta version of Infini-D. Test 1 
(shown in the screen shot) was rendered using ray tracing and low antialiasing and with reflections, transparency, and shadows 
turned on. Test 2 (not shown] was rendered using phong shading with shadows turned on. Lower numbers are better. 
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News & Views 


THE GERMAN NEWTON PDA 


Teutonizing the Newton 


ud AMBURG—When developing soft- 
ware for today's global market, develop- 
ers must contend with various factors, in- 
cluding adding support for non-English 
characters, translating text strings, and sup- 
porting varying time and date formats. But 
in working on the German version of the 
Newton PDA (personal digital assistant), 
which was released in mid-December, Ap- 
ple's Newton localization team, headed by 
Cindy Roberts, found that handwriting- 
recognition systems add a new set of factors 
to consider in localizing a product. Apple's 
programmers had to contend with major 
differences between American and German 
handwriting and the languages themselves. 

When you use the Newton's dictionary- 
based recognition system, you get a mixture 
of surprisingly good—and confounding— 
results. The dictionary-based approach, 
which considers only words that you have 
stored or added to the system dictionary, 
works well for languages like English. But 
this system doesn't account for inflections, 
which are characters that change a root 
word's tense, case, or number (e.g., the 
American version of the Newton needs 
separate dictionary entries for house and 
houses). Consider the following: 


the green house/the green houses 
das grüne Haus/die grünen Häuser 
la maison verte/les maisons vertes 


The two phrases in three languages have 
equivalent meanings, but the German and 


Newton Recognition Architecture. 


The recognition system in the American Newton 
uses a multiple recognizer architecture, with dis- 
tinct recognizers for words, shapes (graphics), 
and editing and command gestures. The word 
recognizer uses built-in dictionaries to choose 
words that, with sufficient probability, match 
what you write. 

The recognition process involves a hierarchy of 
recognizers that take specific types of recognition 
units and produce more complex units as output. 
Each recognizer processes its input according 
to a set of rules, adds interpretations to the in- 
put, and combines this more refined informa- 
tion in an output recognition unit that is then 
passed on to higher-level recognizers. To rec- 
ognize a word that is made up of printed, sepa- 
rate characters, the strokes that make up the 
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French versions show more changes to the 
words. Newton would cover the English 
version with four dictionary entries, but it 
would need six entries for each of the other 
versions. Verbs have many more inflec- 
tional forms in German and French, so the 
system wouldn’t require you to make as 
many corrections if the German version 
provided support for inflection rules. 

But what the Newton localization team 
found even more haunting were those fa- 
mous long German words. In English, com- 
pound nouns are written as separate words, 
but in German, they are written as one word. 
House door key would require three dictio- 
nary entries in English, but the German lan- 
guage needs a separate entry for Haustiir- 
schliissel, as well as for other permutations, 
including Haus, Tür, Schlüssel, Haustür, 
Türschlüssel, and all their plural forms. 

German-speaking Newton team member 
Peri Altan refined these word lists and 
came up with a dictionary of 17,000 words, 
almost twice as many as the U.S. version 
(the Japanese Newton, which was due to 
ship in January, needs 8 MB of ROM— 
twice the ROM capacity as that of the U.S. 
version). Other changes that the Newton 
localization team had to add to the Ger- 
man version are listed in the text box 
"From English to German." 

Localizing systems that rely heavily on 
handwriting recognition requires much 
more than the simple translation of text 
strings, but the same is true for systems 


word are interpreted as character parts, then 
the parts as characters, and then the charac- 
ters as a word. 

This structure lets developers add new 
recognizers at different levels of the hi- 
erarchy. This part of the Newton operat- 
ing system is only accessible through the 
C/C++ interface. At this point, the New- 
tonScript programming language and the 
NTK (Newton Tool Kit) don't offer tools 
to add recognizers to the system. 

Because Americans and Germans are 
taught different handwriting styles at an 
early age, certain elements of the New- 
ton recognition code were modified for 
the German version. These modifications 
include a combined printed and cursive 
handwriting recognizer, instead of two 


FROM ENGLISH TO GERMAN 


The following are but a few of the changes that 
Apple's localization team made in modifying the 
U.S. Newton to work for German-speaking users. 


e The cues for Newton's Intelligent Assistant, which 
interprets natural-language commands like “Fax 
Bob,” required language changes. 


* Date formats had to be changed. One of the less 
obvious ones was the calendar overview, which 
starts the week on Sunday in the U.S. but on a 
Monday in the German version. 


* Time formats had to be changed to 24-hour mode 
and to handle the various ways you input time. 
Consider this partial list of valid time formats 
for handwritten entries in the date-book appli- 
cation (Uhr means o'clock]: 3, З Uhr, 0, 0.00 
Uhr, 0 Uhr, 22.32, 22.32 Uhr, 07, 07 Uhr, 1.15 
Uhr, 6:30, 6:30 Uhr, 6:6, 6:6 Uhr, 08.03, 08.03 
Uhr, 0:23, 0:23 Uhr, 13 Uhr 57, 2 Uhr 55, 02 Uhr 
09, 02 Uhr 1, 02 Uhr 14, 02 Uhr 0, 1 Uhr 1. 


e Phone numbers, which are formatted as (000) 
000-0000 in the U.S., needed a more flexible 
format that accounts for the varying lengths of 
phone numbers in Germany. 


e ZIP codes and currency symbol fields also needed 
to support formats of varying length. 


that rely on speech recognition. For de- 
velopers who are worrying about the work 
involved in localizing their Newton appli- 
cations, Apple's Roberts says that many 
German and other international users will 
be happy with a U.S. version of an other- 
wise satisfactory program, provided the 
program does not force constraints (e.g., an 
inflexible phone number, ZIP code, time, 
date, and other formats) on the user. 
—Udo Flohr 


separate recognizers as for the American ver- 
sion. Apple declined to disclose any other modi- 
fied elements. 


илк Ty CHAE i 


a 


Е Р Ё (Hs tr V's | ea 
ie ی‎ Е | 


قا 
AP.‏ ي چچ 


ПЕ] Е ' Suppor 


oy ha r 
E а = 1 


Power. Unleash the 32-bit power of Intel's 386, 486 and Pentium Porting » Toease LEE porting of existing code from 
processors on your most demanding FORTRAN applications with other platforms, F77? has 2 ‘been enhanced with VAX, FORTRAN 
WATCOM’s 32-bit FORTRAN. F77” delivers 32-bit performance. The 90, Microsoft and IBM VS language extensions. F77” supports the full 
32-bit flat memory model simplifies memory management and lets FORTRAN 77 ANSI standard and is compatible with ІВМ” SAA 


applications efficiently address large amounts of memory. Powerful 32-bit FORTRAN language definition. 
instruction processing delivers a significant speed advantage; typically a op sn | ai 
minimum 2x processing speedup. Together, the power of F77” and these 32- C and С++ Compatibility. Run-time compatibility 


bit processors provide a desktop platform that is capable of handling with WATCOM C/C++” allows you to combine C, C+ and FORTRAN 
mainframe FORTRAN applications. modules in a single application. Seamless debugging eases development 

of mixed-language applications. 
Perf OFMANCE. The hot, new F77" code generator advances P 1 Я | | l 
the performance envelope. New superscalar optimization strategy uses і FOTESSIONAL. The comprehensive professional toolset — 
“riscification” and instruction scheduling to deliver improved performance includes a full-screen source level debugger, profiler, linker, librarian, object 
on 486 and Pentium processors. The compiler can create a single, high- code disassembler, make utility, 32-bit royalty-free DOS extender, licensed 


performance executable which runs on 386, 486 and Pentium processors. components of the IBM OS/2 2.1 Toolkit, Microsoft Windows 3.1 SDK and 


NetWare 4.0 SDK and much more. 
Platforms. Ina single package, F77" supports a wide range of Pri А | = 
32-bit Intel x86 host and target platforms. F77® applications can fully FIGE. WATCOM FORTRAN 77" v9.5 has a suggested retail price 


exploit the graphical user interfaces of Windows 3.x and OS/2 2.x. of $599*, Dealers may sell for less. For additional information ог to order 


' direct call 1-800-265-4555. You can also call our FAX Back system 
e و‎ canis > emn x» 519-747-2693 from your fax machine for immediate product information. 


virtual memory support up to 32Mb. Promise. 

> OS/2 2.x host and target support; enables development of OS/2 2.x You can try F77” risk-free. If for 
applications and DLLs. 32-bit Windows 3.x applications can exploit any reason you are not completely 
WIN-OS/2 using WATCOM's 32-bit Windows Supervisor technology. satisfied with the product, simply 

> NetWare NLM 3.11 and 4.0 target support; includes licensed retum it within 60 days to the place 
components of the NetWare 4.0 SDK. of purchase for a refund.** 


> Windows NT host and target support; includes a Windows NT-hosted 
debugger for 16-bit Windows 3.x, Win32s and Windows NT 
debugging; also includes Win32s target support. 


- 32-bit Windows 3.x target support; includes WATCOM's 32-bit WAT == == 
Windows Supervisor, and enables development and debugging of true | = SS" —— 1-800-265-4555 
32-bit Windows 3.x applications and DLL's. R ° 
и The Leader іп 32-bit Development Tools 
415 Phillip Street, Watertoo, Ontario, Canada Telephone: (519) 886-3700, Fax: (519) 747-4971 


*Price in US dollars. Does not include freight and taxes where applicable. * *Some resellers may charge restocking fee and limit time period for retund. Consult reseller prior to purchase. WATCOM and the Lightning 
Device are trademarks of WATCOM International Corp. 80486 processor photo courtesy of Intel Corp. DOS/4G and DOS/16M are trademarks of Rational Systems Inc. Other trademarks are the properties of their 
respective owners. Copyright 1993 WATCOM International Corp. 
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News & Views 


NETWORKING 


Tut’s 10-Mbps Telephone Cord 
Network Could Be Small-Office King 


Р... network oper- 
ating systems and network- 
ready computers can help re- 
duce the aggravation that often 
comes with networking a work- 
group or small office, but if you 
want to run your network at 10 
Mbps, chances are you'll have 
to rewire your office building. 
Most offices today that are not 
yet networked do not have suf- 
ficient quality cable installed 
to support standard 10-Mbps 
networks. 

Small-office users who don't 
want to pull data-grade wire 
have turned to solutions like 
Farallon's PhoneNet, which 
uses a regular telephone cord 
to transmit at LocalTalk (230 
Kbps) speed, but this can of- 
ten prove too slow a solution 
for any office with significant 


network traffic. Attempts to 
push data across standard tele- 
phone cable at 10 Mbps were 
sidelined by numerous prob- 
lems, such as common-mode 
noise (electronic interference 
from other electrical devices) 
and signal distortion, which is 
why networking companies 
(e.g., Synoptics) had to con- 
vince users that the power of 
networks was worth the incon- 
venience and cost of pulling 
extra data-grade cable through 
their office walls. 

But new developments by 
Tut Systems (Pleasant Hill, 
CA) bring the power of 10- 
Mbps networking to compa- 
nies that previously couldn't 
be bothered by the complexi- 
ties of network wiring. The 
company's Silver Streak prod- 


Networked Multimedia's Business Opportunity 
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uct line provides an off-the- 
shelf 10-Mbps Ethernet imple- 
mentation over plain old tele- 
phone (silver satin) cords. The 
product's ease of installation 
should bring a wide variety of 
network applications to small 
workgroups and home offices 
that have shied away from in- 
stalling a 10-Mbps network. 
The secret to Tut Systems' 
success is the company's pa- 
tented new balun, a device that 
puts the data signals on the net- 
work wire. Tut Systems' balun 
attenuates noise by a ratio of 
10,000 to | (typical baluns 
used in lOBase-T networks 
achieve a ratio of about 100 to 
1), which increases network 
throughput and reliability. The 
product also meets FCC Class B 
emission requirements, which 


1899 .2000 


Revenues from video-based PCs will exceed those of conventional videoconferencing equipment starting in 1996, 
according to consultancy Ovum (London). Companies like Apple and SGI have already released video-capable com- 
puters, and others will soon follow. Acer America expects to release a videoconferencing PC for less than S6000 
in the first half of this year. Networks are the weakest link in the chain, but the situation is improving. Companies 
like Starlight Networks (Mountain View, CA) and ProtoComm (Trevose, PA) have developed video-server products 
that integrate video traffic into LANs. More recently, Novell released NetWare Video, an NLM (NetWare loadable 
module) for NetWare 3.x and 4.x, and IBM delivered its LAN Server Ultimedia, which adds multimedia to IBM's 
OS/2 LAN Server 3.0 advanced network. Work is also under way to pump up standard 10-Mbps networks to 
100 Mbps. In the chart, meetings equals conventional videoconferencing equipment; desktop equals video PCs, 
file servers, and software; and consumer equals TV/CD-ROM players and TV set-top boxes. 
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SILVER STREAK PRODUCTS 


x ah 
E  AUVAAUI | connectors that М Г 

attach toa network-ready - 
computer: $99 each. -j 


* Complete Ethernet solution - -— 
for IBM PC, Mac Il, or Mac LC 


that includes NIC and Silver - 
Streak Connector: 


ISA package, $199; 
Mac solutions, $249 each. 


e 10Base-T Converter: $199. 


• Single UTP Converter for 
Tut’s MH series hubs: $99. 
Tut Systems, (800) 998-4888 


or (510) 682-6510; 
fax (510) 682-4125. 


means it can be used in home 
offices. 

"Small offices employ over 
half the workers in the U.S.," 
says Taylor, citing U.S. De- 
partment of Labor statistics. 
"The power of networking is 
well recognized in the corpo- 
rate market, yet small offices 
have been very undernet- 
worked." According to Taylor, 
one of the major barriers to 
small-office networking has 
been the cost of installing a net- 
work. This cost includes time 
needed to install the network 
or the actual expenses in hir- 
ing an expert to install the net- 
work. “With Silver Streak,” he 
says, “we decided to slash that 
cost by creating a whole new 
class of installers—the users.” 
Taylor added that with Silver 
Streak, you simply need to con- 
nect a $99 Silver Streak Con- 
nector to a network-ready com- 
puter and then connect the 
computers with telephone wire 
(the product also works with 
any level of unshielded twisted- 
pair cable). 

“What PhoneNet did for Ap- 
pleTalk, Silver Streak does for 
Ethernet,” says Don Preuss, a 
section chief at the National In- 
stitutes of Health (Bethesda, 
MD) and a beta tester of Sil- 
ver Streak. "It's easy to set up; 
there's no need to look at the 
manual. And there's not much 
more to say about it. It works 
the way they say it works." 

—D. A. 


Tests Remote Windows” Speed 


This graph shows the speed of the three leading remote control 
programs when transferring Windows screens. As you can see, 
Close-Up handles more pixels, faster, meaning you spend 

less time waiting for Windows screens. 

The industry standard test, WinBench 3.11, is perfect for 
testing the speed of remotes. It is an accurate measure of video 
throughput. Video throughput is the limiting factor in remote 
operations, because remote programs must transmit Windows 


| WinBench" 3.11 by Ziff-Davis Labs 
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Communicate 


Faster & Easier 
Close-Up lets you 
communicate faster & 
easier with five 


that won both 
PC Magazine's coveted 
"Editors Choice" and PC 
World's "Best Buy" 
awards. Now Close-Up 
has a new faster & easier 
version that allows you 
to view and control 
another PC by modem 
as if you were there! 


WinBench scores 

(average of 10runs): 
Close-Up 1,613,118 
pcAnywhere 194,093 
CarbonCopy 168,397 


ору 


for Windows 2.0 


на = иш. We used two identical Gateway 4DX2-66V's with 66-MHz 
A 16 colors, УСА РКУ dated 3/10/92. Monitor 72 Hz. 5.0, 
All products are shipping versions. WinBench trademark 


TI Ultra Pro with 2MB VRAM, 640 by 480 
Test performed without verification by 


| video functions from one PC to the other. 


New Remote Software Sets 
Windows Speed Record 


5. Video Translation 


Why Is Close-Up So Fast? 
Close-Up learns as it works. It uses AI 
(Artificial Intelligence) to compress all 
Windows video function calls. That's why 
Close-Up does so well in Windows 


lel - =5 FEE. Benchmark tests (see 
اس‎ E гесппогюду PIFSUS 7 WinBench 3.11 chart). 
nology ^ | 1, AI Video Compression Close-Up uses its 
Close-Up is | 2. Photographic Memory | revolutionary Photo- 
the only remote! 3. Won-intrusive Technology graphic Memory" so 
communica- 4 Expert System that once Close-U 
tions software : 


has seen all or part of 
a Windows screen, it's memorized. Then 
as screens change, Close-Up only transmits 
new unmemorized data. Incredibly, with 


this technology Close-Up gets faster & 
faster the longer you use tf, 


What Remote Companies 
Haven't Told You 


Other remote programs permanently slow 
Windows and usually reduce your video 


resolution and depth of color, even when 
they are not in memory. That's because 
they permanently change your system.ini 
file. Close-Up's breakthrough Non- 
Intrusive Technology does not modify any 
of your sensitive Windows files including 
the system.ini. Close-Up is the only remote 
that when not in use, allows Windows and 
your PC to run at normal optimal levels. 


Intel 486DX2-66 CPUs, 16 MB RAM, 256KB RAM cache, 
М5-005 5.0, SMARTDRV 
of Ziff Communications Co. 


Expert System Makes 


Communications Easy 

You don't have to be a communications 
expert to get the results of one. Close-Up 
has an Expert System that automatically 
analyzes system components and config- 


ures your system for optimal speed. 


Video Translation 
With Close-Up, dissimilar PCs can easily 
connect, because Close-Up senses the 
video capabilities of both PCs and 
automatically displays Windows 

in a video mode compatible 

with both sides. > کچ‎ У 
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Try Close-Up. If youre — Ne — ay 
not absolutely convinced that SA * 
Close-Up 5.0 is the fastest remote 

program, well give you your money back!* 
Order Close-Up Host & Remote, a 

complete system, for only $199.* 


Upgrade your current or competitive 
remote program to new Close-Up 5.0. Get 
both sides, Host & Remote, for only $69.5 


Order Today 805-964-6767 


Norton-Lambert 


340 MB HD, IDE controller, no hardware disk cache. Video: Local 
2 MB cache. Modema two 14400 baud V 2268. 
Windows trademark of Microsoft Corp. 


*60 day money-back guarantee if purchased directly from Norton-Lambert. Offer expires 6/30/94. All prices in US Dollara Prices exclude shipping. 
© 1994 Norton-Lambert Corp. Р.О. Вох 4085, Senta Barbara, CA 93140 USA Phone (805) 964-6767 Fax (805) 683-5679 
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RAEHGET 1] H. Visualization and flylbroughs — at your fingertips! 
Microstation on of photo-realistic rendering to every designer, right in 
[Бе software. It's easy to make your image reflect your imagination. 
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M odeli ME. Model any surface you can imagine 
in MicroStation. NURBS surface modeling combined with 
3D Boolean operations gives you astounding flexibility in 
creating and modifying freeform models. 
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Windows. n walks and talks Windows. Верта MicroStation 
lies the user-responsive programming you look for in good Windows 
soflware. Version 5 gives you ibe ultimate in integration of CAD, 
engineering, and business applications. 


DI af li ng О. MicroStation 
gives you Вай rate drafling power 
— without tbe limitations of old 
technology, Enjoy tbe advantages 
of contemporary features like asse 
ciative patterning/hatching, plot 
preview, standard text editing an. 


fonts, and context-sensitive 
Hypertext help. 
Read VJ write 
AutoCAD .dwg 
Wo rks JA CES. Choose the design environment 
that matches your profession or your CAD expertise — 
even AutoCAD. Complete with custom interfaces, draft- 
ing styles, and design environment management. | 
CAD bas never been so streamlined! Oj 
mass 
JU ed nent Сов Nn ert rf a Ses oe i, Мо; 
point 


Usa b il ily, What does computer-aided 
drafting have to do with the way you think? 
emp Everything. MicroStation software works for 
qum ——] you. It understands the drafting process so 
LIE well ibat it infers what you'll do next. 
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Graphical mu 
User In erf. ACE. MicroStation's easy- а 
to-use interface includes pull-down menus, dialog boxes, tear-- P -— te y an че 
: DOS, Mac, Windows, Windows NT, or 
off tool palettes, and tool settings window. Choose your interface — UNIX. Have a look at MicroStation on Intergraph's 


Windows or Motif — on any platform. Tr anspar ent Modeless Technical Desktop Series personal workstations. 


Oper ALON. The software supports the way you naturally work, maintain- 
ing command execution while you fine tune: change element attributes or com- 
mand parameters, manipulate views, change the dimensioning system, and more. 


Power rfi ul View Manipulation. MicroStation supports up to eight MicroStation V5 


active views that can be moved, sized, and overlapped to fit your design. Zoom and area at 


any scale. Move around your design fast with built-in dynamic panning. 
Wor kspace Editor. Tailor pull-down menus, dialog boxes, and tool palettes — CAD software that 
puts you in charge. 


even disable commands — with a graphically oriented toolset for customizing your chosen 


interface. /GX/ Capabilities, A convenient text editor lets you easily edit single- 
line or paragraph text. Choose from TrueType, PostScript, AutoCAD SHX, and Call 800-345-4856 for a free 


MicroStation fonts. ASCII text files can be imported and exported. M ultiple brochure n MicroStation 
Undo/Redo Commands. undo mistakes and perform “what-if” Versi 9 dth 5 f 
designs in a flash with unlimited undo and redo. Ё lotting. Plot raster and vector ersion 5 and the ПАЦЬ 0 | ап 

Inter gr aph repr esentative in 


information by view or defined areas, at any scale. Visually preview the plot before 
plotting, saving time and materials. 0744477 HELP wicrostation's your area. 


HELP remains active, tracking the command you're currently using, 


so there's no searching through manuals for assistance. M сто ПОП 


Associative Patterning and Hatching. , 
Associate patterning with graphics. Change graphics and the 
patterning updates. Flood-fill hatching/patterning Л ) 
intelligently fills an area, detecting boundaries INTERGRAPH 
and holes with a single pick. Associative 
Dim ensi on in g. rp Circle 105 on Inquiry Card (RESELLERS: 106). 
with the geometry, not with a point in space, so that when you change 
the geometry, the dimensions automatically update. Custom Line Styles. 
Create space-saving custom line styles and place railroad tracks, trees, isobars — anything — just as you would place a line. 
M ulti-lines. Define line string elements comprising up to 16 parallel lines of varying symbology and store them in a style library 
sy recall. Architects can use multi-lines for fast and easy placement and intersection cleanup of walls and partitions. 2D Boolean 
TONS. Quickly modify, measure, and hatch multiple 2D shapes with integrated Boolean operations. MASS P. roper 1105, Calculate area and 
ies of your model: surface area, volume, mass, centroid, moments and products of inertia, principal moments and directions, and radii of gyration. 
5. Define relationships among graphic entities with intuitive drawing modes such as tangent, parallel, perpendicular, midpoint, intersection, and end 
"nsion-driven Symbo . Based on established relationships, you can assign variables to dimensioned graphics and save the graphics as cells 


зіс nlacement Chanoe« in dimensions antamatically drive changes ta granhics Dimension-driven design saves valnahle time in the decion nf families of 


News & Views 


THE INTERNET 


S. what’s a data highway 
without billboards? Call it in- 
evitable; advertising is now 
part of the Internet. 

But don’t expect to wade 
through junk mail and com- 
mercials on your computer. In- 
ternet users are divided re- 
garding the idea of ads on-line. 
Even though many users enjoy 
(or at least don’t mind) read- 
ing information about products 
and services, in-your-face ad- 
vertising is destined to back- 
fire severely, according to Eliz- 
abeth Lane Lawley of Internet 
Training & Consulting Services. 

Lawley says that as federal 
regulations on the Internet use 
drop away, advertising’s main 
barrier is users who believe that 
advertising is out of place on 
the Internet. Advertisers who 
don't observe the Internet's so- 
cial mores, particularly those 
who carpet-bomb discussions 
with ads or send unsolicited 
(junk) mail, risk annoying the 
people they meant to entice. 

Advertisers with an under- 
standing of "netiquette" fare 
much better. Judith Axler Turn- 
er is an Internet veteran and di- 
rector of Chronicle Informa- 
tion Services, the on-line arm 
of The Chronicle of Higher Ed- 
ucation. Turner's on-line pub- 
lication, Academe This Week, 
publishes 600-1200 want ads 
weekly. Most of the ads list 
jobs that are available or de- 
sired at colleges and universi- 
ties. She's never received a 
complaint; moreover, advertis- 
ers have been pleased with the 
quality of applications the ser- 
vice has brought in. 

"Passive" advertising of this 
type, where information is avail- 
able to those interested, works. 
So does participation in usenets 
or mailing groups: Individuals 
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~ |You 
The Importance _ 
of Netiquette 


affiliated with a company an- 
swer questions as knowledge- 
able resources on a topic (while 
including the name of their busi- 
ness in their signature). 

The terms of the AUP (Ac- 
ceptable Use Policy) formulat- 
ed by the National Science 
Foundation, which oversaw the 
Internet’s backbone, excluded 


v 


all advertising except for an- 
nouncements of new products 
and services for research and 
education. But a second, par- 
allel backbone run by the CIX 
(Commercial Information Ex- 
change) cooperative venture is 
now in place, and it has no such 
restrictions. Most Internet pub- 
lic-access providers and on-line 


NEURAL NETWORKS 


Intel and Nestor to Commercialize 


Neural-Net Chip 


dd eural networks, which allow com- 
puters to perform pattern-recognition func- 
tions, have so far remained on the fringe of 
mainstream computing. But an agreement 
between Intel and Nestor to commercialize 
the Nestor-designed N11000 neural chip 
could change that. The Ni1000, which con- | 
tains over 3 million transistors, can per- 
form high-speed pattern recognition, from 
handprinted characters to fingerprints to 
images of targets in military applications. 


Business 
(sales forecasting, stock- 
) 


Character 
recognition 
(fax, forms routing) 


ri Ad Here 


d Ј - proto! 


ТТТ 


E TELER 


services offer service over CIX 
in addition to or instead of the 
NSFNET backbone. As the 
regulations change, the final 
word on advertising will come 
from its users, who will dictate 
acceptable tactics for reaching 
the thousands of microcom- 
munities on the Internet. 


—Angela Gunn 


Mainstream Neural-Network Applications 


Air-tratfic control 
— (aircraft recognition) 


Finance 
(check and signatura 
recognition) 
Medicine 
(image and signal 
Security processing) 
(fingerpnnt 
recognition) 


Nestor (Providence, RI) specializes in 
OCR and massively parallel-processing 
applications and is headed by Nobel prize 
laureate Dr. Leon Cooper. 

According to Mark Holler, director of Intel's 
neural-network group, the Ni1000 chip performs 
10 billion operations per second and is capable 
of recognizing 40,000 patterns per second, al- 
though other computer system bottlenecks re- 
duce that number substantially. Holler says that 
some prototype systems using the chip and 
Nestor's OCR software, NestorReader, can rec- 
ognize up to a few hundred handprinted char- 
acters per second. 

Dr. Don Specht, consulting scientist at the 
Lockheed Research Laboratory, a beta site for 
the Ni1000, says that Lockheed is working on 
target-recognition applications using four Ni 1000 
chips running on a VME board and has plans 
for additional space-based and commercial ap- 
plications. Intel's Holler says that there are eight 
beta sites working with the Ni1000. He sees a 


Intel and Nestor's Ni1000 chip could support a range of applications, as 
shown in this conceptual illustration. 


wide variety of industries making use of neural- 
network technology (see the figure). 

Intel is working on reducing the cost of the sil- 
icon for the №1000, says Holler (pricing at press 
time was unavailable), and eventually, it will 
release an add-in card for PCs similar in cost to 
a "typical high-end graphics accelerator." Intel 
is supporting the chip with a C library and oth- 
er software development tools, in addition to 
the NestorReader OCR software. 

While neural networks are still a specialized 
segment of computing, commercial efforts such 
as Intel's and Nestor's are bound to make their ap- 
plication more widespread. The chip is expected 
to ship sometime in the first quarter of this year. 

—Nicholas Baran 


For more information, call Intel's Neural Net- 
work Hotline at (408) 765-9235. 


TORTURED 


SCREAMS. 


EAR PIERCING 


SHRIEKS. 


ANGUISHED 


CRIES. 


NOISES FROM THE 
SOUND CARD YOU 


JUST BOUGHT? 
| 


NO. 


FROM YOUR 


ALLE I. 


Must a 16-bit state-of-the-art sound card cost an arm, a leg and several other appendages? Must you raid 


your children's college fund to get the CD-quality audio supplied by 32 Operator Wavetable Synthesis? Must you 
fork out a sum equal to the GNP of a small European nation for Sound Blaster" compatibility and а MIDI interface? 
In a word, no. The new ARIA 16 offers all of this, plus easy installation and a Digital Signal Processor that allows 


иш you to upgrade to speech recognition, for the oddly level-headed price of $99. Or, for 
| a bit more, there's the ARIA 16se, featuring a SCSI-2 interface, a mic/headset, and Inter- 


E play's Star Trek®: 25th Anniversary": 3 Episode Edition with ARIA speech recognition. 
To learn more, call us at 1-800-477-3473. And give your Prometheu S 
ears the sound they want. Without ticking off your wallet. 


Circle 133 on Inquiry Card. 


©1994 Prometheus Products Inc. All trademarks are property of their respective companies, 66 © 1993 Paramount Pictures All Rights Reserved. 
STAR TREK isa Registered Trademark of Paramount Pictures. Prometheus Authorized User. 
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Intel®’ Pentium’ PCI technology 


m Superscalar architecture = 132MB/sec throughput 
#100 MIPS = Multiplexing 32-bit CPU-peripheral data path 
a 64-bit CPU-memory-cache data path = Buffered expansion architecture 


It all sums up to 
workstation- 
class 


= Burst mode data transfer a Busmastering and concurrent option support performance. 
= High-performance floating-point unit = Autoconfiguration of PCI options Yours, from 
AMBRA;" at a 


Add to this powerful platform high-capacity, high-speed storage — like a 1GB Uma) hard disk! PC-class price! 


And, for high-resolution graphics, rely on a PCl-based, 64-bit I X МСА-11+ ACC 'OR. 
We're talking 50 MHz clock speed. Ultra-high, flicker-free 120 Hz aa rates. Real- time CAD 


power drivers. Fast, full-screen video for Windows™ And more! | 


90 million WinMarks' 


„If you have extreme ideas of high 
performance, say hello to AMBRA. We 


build computers so HOT, they're HYPER. 


Clock-doubling 486DX2 with [With these DXZ 
a systems. you 
optimized design! can improve 
- | performance 
Intel’s DX2 processor provides 66 MHz internal clocking, Ere un 
which pays off in enhanced Windows performance for you. 
And that's just the beginning. Every computer in и Upgrade to 
AMBRA’s latest DX2-based series comes with these Pentium 
built-in performance-boosting features: OverDrive™ 
= 256KB direct-mapped WriteBack L2 cache a Move from 
for better hit ratio VESA to PCI 
= Local bus IDE controller (IDE cycles concurrent local bus 
with CPU) ш Expand memory 
п Integrated 32-bit, high-performance local bus up to 128MB 
graphics accelerator a Add high- 
= Buffered serial ports for improved modem performance capacity drives: 
и Multimode bidirectional dim 528MB IDE 


parallel port | t ` 


© DP60/PCI 

8 Pentium processor, 60 MHz 

в 64-bit CPU-memory-cache data path 
a 256KB L2 cache 

a SMB RAM, max: 128M8 

B 4 ISA, 2 PCI, 1 ISA/PCI slot 

в 540MB (12ms) IDE hard disk 

в 6 drive bays 

B Fast PCI IDE controller 

= PCI graphics accelerator, 2MB 

m 14" SVGA color monitor, LR 

B 3.5" 1.44MB diskette drive 

m Lexmark" PS/29-style 101-key keyboard 
и MS-DOS® 6.2, Windows™ 3.1, mouse 


$2,669 


© w/ Diamond Viper video 
plus... 
B16MB RAM 


п PCI Diamond Viper graphics 
accelerator, 2MB VRAM 


в 15" FST-NI color monitor, LR 


$3,449 


© w/ Matrox graphics 
and more! 

= 16MB RAM 

= 1GB (8.5ms) IDE hard disk 


a PCI Matrox MGA Il+ graphics 
accelerator, 2МВ VRAM 


a 2X CD-ROM drive 
ш 15" FST-NI color monitor, LR 


$4,349 


"ойноп onsite | 


ME. from IBM: 
Just $29! 


In Canada. call 1-800-363-0065, Ext. 1468 


Count on for 


performance at 


a cool price — whatever your class! 


Ө DP60E/VL 

= Pentium processor, 60 MHz 

ш 64-bit CPU-memory-cache data path 
ш 256KB L2 cache 

@ 8MB RAM, max: 64MB 

ш б EISA, 2 EISA/VESA slots 

= 540MB (12 ms) IDE hard disk 

в 6 drive bays 

п Integrated 32-bit SCSI-2 controller 

@ 32-bit graphics accelerator, 1MB 

ш 14° SVGA-NI color monitor, LR 

a 3.5" 1.44MB diskette drive 

п Lexmark PS/2-style 101- key keyboard 
= MS-DOS 6.2, Windows 3.1, mouse 


$3,279 


CD-ROM AND 
MULTIMEDIA KITS 


Double-Speed Drive 
п 2X CD-ROM drive 
m Motorized tray 


m Kodak PhotoCD- and multisession- 
compatible 


$199 


Double-Speed Blaster 

a 2X CD-ROM drive 

m SoundBlaster compatible 16-bit stereo 
sound card with CD-ROM interface 

m 2 desktop speakers 

$320 


Drive and Sound 

= CD-ROM drive 

п Pro AudioSpectrum 16-bit sound card 
B 2 desktop speakers 

$179 (limited quantity) 


Stereo Sound Upgrade 

e Pro AudioSpectrum 16-bit sound card 
m 2 desktop speakers 

$159 (limited quantity) 


CALL 


|DX2 66 MHz SYSTEMS | 
'W/ OPTIMIZED DESIGN 


Ө D466l/VL 

a 486DX2, 66 MHz 

п Upgradable to Pentium technology 

a 256KB WriteBack L2 cache 

и SMB RAM, max: 128MB 

п 4 16-bit ISA, 1 32-bit VL bus slot 

ш Upgradable to PCI 

п 440MB (12ms) IDE hard disk 

п 5 drive bays 

а 32-bit local bus IDE controller 

в 32-bit local bus graphics 
accelerator, 1MB 

m 15” FST-NI color monitor, LR 

а 3,5" 1.44MB diskette drive 

8 2X CD-ROM drive 

ш Lexmark PS/2-style 101-key keyboard 

и MS-DOS 6.2, Windows 3.1, mouse 


$2,419 


© 4661/1. minitower, 
w/ all the above and: 
ш 16MB RAM 
= 6 drive bays 
п 7 16-bit ISA, 1 32-bit VL bus slot 


$2,779 


Special offer! 


With every AMBRA system, you receive 
a complimentary “Try and Buy" software 
sampler on CD? Plus, you can take your 
pick of business, home recreation or 
entertainment CD Packs — 5 discs for 
only $79.00! 


Call for details! 


UU 


"Estimated PCI WinMarks scores based on previous Matrox testing of MGA- using Zif-Davis Winbench 3.11, Pentium 66 MHz, 64MB RAM, 512KB cache, 72 Hz, 1,024 x 768 x 256 colors. “CD-ROM drive required; may be purchased 
with system or separately. “Please call for details regarding AMBRA's money-back guarantee, limited warranty and optional IBM onsite warranty. Return shipping and insurance charges are the responsibility of the customer. Onsite ser- 
vice may not be available in certain locations. “Oterings may differ in Canada. 


BLUE LIGHTNING 
BEST BUYS 


© D466BL 

ш 486 Blue Lightning™ 66 MHz 

= Upgradable to Pentium technology 
B 16KB L1, 256KB L2 cache 

a SMB RAM, max: 64MB 

п 3 16-bit ISA, 2 32-bit VL bus slots 
ш 440MB (12ms) IDE hard disk 

ш 5 drive bays 

E Integrated 32-bit SCSI-2 controller 
ш 32-bit graphics accelerator, 1MB 

ш 14" SVGA-NI color monitor, LR 

ш 3.5* 1.44MB diskette drive 

ш integrated Ethemet 10BaseT 

в Lexmark PS/2-style 101-key keyboard 
= MS-DOS 6.2, Windows 3.1, mouse 


$1,999 


Q BL minitower, w/ all listed 
features of f plus... 

= 6 16-bit ISA, 2 32-bit VL bus slots 

m 540MB (12ms) IDE hard disk 

= 6 drive bays 

в 2X CD-ROM drive 


$2,289 


» 


FIRM CONFIDENCE. 


EXTRA-AFFORDABLE 
MODELS 


Q D466DXA 

a 486DX2, 66 MHz 

в Upgradable to Pentium technology 
в 128KB L2 cache, max: 256KB 

= 4MB RAM, max: 36MB 

п 5 16-bit ISA slots 

в 340MB (12ms) IDE hard disk 

= 5 drive bays 

B 32-bit local bus IDE controller 

m 32-bit graphics accelerator, 1MB 

ш 14" SVGA color monitor, LR 

ш 3.5" 1.44MB diskette drive 

ш Lexmark PS/2-style 101-key keyboard 
п MS-DOS 8.2, Windows 3.1, mouse 


$1,739 


(D 466DXA minitower, 
w/ all the above and: 

п SMB RAM 

= 440MB (12ms) IDE hard disk 

п 6 drive bays 

ш 8 16-bit ISA slots 

m 15" FST-NI color monitor, LR 


$2,149 


SLIM-PRICED 
SLIMLINE 


(D s450DXA 

m 486DX2, 50 MHz 

@ Upgradable to Pentium technology 
m 128KB L2 cache 

ш 4MB RAM 

= 3 16-bit ISA slots 

m 240MB (15ms) hard disk 

в 3 drive bays 

m 32-bit IDE controller 

m 32-bit graphics accelerator, 1MB 

m 14" SVGA color monitor, LR 

m 3.5" 1.44MB diskette drive 

ш Lexmark PS/2-style 101-key keyboard 
m MS-DOS 6.2, Windows 3.1, mouse 


$1,595 


AMBRA COVERS YOUR COMPUTER WITH A 30-DAY MONEY-BACK GUARANTEE AND A ONE-YEAR LIMITED 
WARRANTY. AND, FOR JUST $29 A YEAR, YOU CAN PURCHASE AN OPTIONAL IBM®ONSITE SERVICE 


WARRANTY BACKED BY 1O,OOO TECHNICIANS COUNTRYWIDEI? ALSO, YOU CAN RELY ON 
EXPERT TECHNICAL SUPPORT —TOLL-FREE, 24 HOURS A DAY, SEVEN DAYS A WEEK — 


REGARDLESS OF THE WARRANTY YOU CHOOSE. 


FREE CUSTOMIZATION, 


Full convenience. 


We'll custom-configure to your Our lines are open weekdays 8 am to 11 pm, 


TM 
weekends 10 am to 7 pm (ET). We accept major 
credit cards, as well as purchase orders from B 
service charge or delay. qualifying businesses. Pick up the phone today! 


- 20-1464 


exact specs — with no extra 


©1994 AMBRA Computer Corporation. AMBRA is a trademark of ICPI Ltd. and used under license theretrom. The AMBRA logo and logotype are trademarks of AMBRA Computer Corporation. IBM and Р5/2 are registered trademarks and 
Blue Lightning is a trademark o! international Business Machines Corporation. Intel is a registered trademark and Pentium and OverDrive are trademarks ol Intel Corporation. MS-DOS is a registered trademark and Windows is a Irade- 
mark of Microsoft Corporation. Lexmark is a trademark of Lexmark International, Inc. All ather product names are lrademarks or registered trademarks of their respective suppliers. Offerings, prices and products are subject ta change 
without prior notice. Prices do not include shipping. 


News & Views 


COMMUNICATIONS 


Fax Gets а l'ace-Lift 


The great things about fax 
are that it’s easy to use and 
practically every business has 
one. However, if you need to 
transfer an editable word pro- 
cessing, spreadsheet, or image 
file, fax falls flat: The process 
of converting a bit-map fax im- 
age into a file that you can edit 
with your word processor or 
route to a network database 
places a heavy burden on OCR 
programs that usually can’t ap- 
proach 100 percent accuracy 
when recognizing a free-form 
document. 

This spring and summer, de- 
velopers will release a new 
wave of products that give fax 
a face-lift by adding binary- 
file-transfer capabilities, letting 
you send files—even files with 
sound and video—in their orig- 
inal format. “With binary file 
transfer, we want to take docu- 
ment-image communication 
and change that to document 
communication,” says Richard 
Holder, product marketing 
manager at WordPerfect’s con- 
sumer-products group. “We 
want to get rid of that whole 
[OCR] conversion step.” But 
as often occurs, developers will 
have their pick of two stan- 
dards to support, in this case 
one by the international ITU 
(formerly CCITT) standards 
body and the other by Mi- 
crosoft. 

Developers of fax software 
say that in many ways, the bi- 
nary-file-transfer fax portion 
of Microsoft's At Work archi- 
tecture is better defined than 
the ITU's evolving T.434 stan- 
dard. The fax component in At 
Work, which is currently in- 
cluded with Windows for 
Workgroups 3.11, is more se- 
cure, supporting password and 
public-/private-key encryption, 
as well as digital-signature ver- 
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just bit-map images. 
. . . In-bound routing can direct a fax to its 
ification. Developers say that — ferty, president of proper destination on the LAN. 
the At Work fax transport used the communica- 
for fax LAN routing and for its tions consulting | WHE NOT-SO-GOOD' 
implementation of negotiation, firm Human Com- it is more useful for computer-based fax 
in which a sending device munications (Dan- than stand-alone fax machines. 


seeks out the receiving device's 
capabilities and then stores it 
for future reference, is also 
more robust. "At this time, the 
Microsoft binary file transfer 
is richer," says Jennie Wan- 
Mernyk, director of marketing 
at OAZ Communications (Fre- 
mont, CÀ). But vendors who 
choose to support Microsoft's 
binary fax solution in their 
products will also have to pay 
royalties to Microsoft. 

The TR-29.1 committee of 
the Telecommunications In- 
dustry Association is working 
on improving the key open is- 
sues of implementing the 
T.434 standard, which are file- 
attribute negotiation and im- 
proving interoperability among 
different manufacturers' de- 
vices, according to James Raf- 


bury, CT). "T.434 
will be a royalty- 
free solution for 
vendors to imple- 
ment," Rafferty 
says. Another point in T.434's 
favor is that it is a multiple- 
platform standard, not a Win- 
dows-only solution. 

"We wanted to get binary 
file transfer out there today, 
and so we implemented bina- 
ry file transfer on top of T.30 
[the current ITU fax stan- 
dard]," says Suzan Fine, prod- 
uct manager at Microsofts 
digital office systems group. 
"But T.434 will slowly be bet- 
ter defined. If it is widely im- 
plemented in the future and is 
compatible across implemen- 
tations, we may support it." 
Most developers we surveyed 


BINARY FILE TRANSFER IN FAX 


It eliminates OCR. 
Fax can contain multimedia files not 


Microsoft and the ITU support different 
standards. 


it requires error-correction support. 


said they are closely follow- 
ing T.434 and At Work and 
may support both standards in 
upcoming products. 
Whichever standard wins in 
the market, however, binary 
file transfer could make fax 
even more attractive as a uni- 
versal communications medi- 
um. John Willcutts, vice presi- 
dent of engineering at Atlanta- 
based Sofnet, which sells fax 
programs for DOS, Windows, 
and OS/2, says that, once wide- 
ly supported, binary file trans- 
fer could upgrade fax to “the 
ultimate file transfer of all 
time." D.A 


WHY USERS SOMETIMES FEAR UPGRADES 


A recent survey conducted by Help 
Desk Institute (Colorado Springs, CO} 
indicates that upgrades are the most 
likely reason for an Increase in sup- 
port calls. Over 3500 Help Desk In- 
stitute members were asked to name 
the three most likely reasons for any 
increase in calls, as well as the three 
most likely reasons for a decrease 
in calls. The DMTF (Desktop Man- 
agement Task Force), an organiza- 
tion of about 300 hardware and soft- 
ware vendors, is working on a variety 
of efforts to decrease the number of 
incoming calis, including the estab- 
lishment of a standard set of APIs 
that access desktop systems, com- 
ponents, and peripherals to bring in- 
teroperability and management to 
desktop computing. 


Reasons for an Increase in Support Calls 


Poor user 
Customers Training 
demanding more ; 


вирроп 


Changes, 
upgrades 


Now business 

or growth 
increased 
awareness 
of help desk 


Reasons for a Decrease in Support Calls 


Recurring 
problems solved 
Help-desk 
communications 


Business 

reduction 
Loss help- 
desk 
responsibility 


» Proactive 
resolution 


More 
customers 


Smarter 

customers 

{who push the 
, envelope) 


New technology 


Botter customer 
training 


More 
experienced 
customers 


Sooner or later, you'll get an 
“Out of Memory” message. 
Whether you have 
| megabyte or 16. 


TSRs and network utilities need memory right 


`. nology, QEMM finds as much as 96K more 
- — high memory than other memory managers. 


our patent-pending ‘Stealth’ teh- 


“No one: has yet been able. to match our 
performance. No wonder SEM Sd, 
all the others put together. · m. 

QEMM" puts the maximum memory ight 


where your programs need it, too. Its called ae | 
‘lower’ or ‘conventional’ memory. where your favorite programs need it so you | à AM e 5 d 
Adding RAM южо РС ја взт ^| needed another 32K na) favorite TSR. 
more expanded or extended memory — IM eee Fe 
accessible to some programs, but not to TSRs | added 2 megabytes. | stil need 32K! | д ae 
like fax utilities, device drivers or network can run them and TSRs without ‘out of : Bee 
utilities like Novell NetWare. Fortunately, memory’ problems or conflicts. That keeps | : cie 
еге an easy software solution — ae, Your PC running smoothly and performance Windows one bes OF ا‎ don ae ас a on 
to “out of memory” problems. "VACANCY atits best. fice; don't DO ds don't risk losing wor QR 8 
Have your cake and eat it, foo. Protect your productivity; Ta N he * 
The more memory you have, the more flexi- keep your work safe. best way. fo asure- 
bility and reliability you can enjoy. Thanks to Any task, from programming to writing the | согунот. 
ШЕШШ DOS 6 wio MemMaker company business plan to composing a QEMM comes with the ‘waste. ` pd 
SERRE HOVERS personal letter, takes time and thought. Your E маша QEMM version ъ. aaa 
м < ` PCis supposed to make that process memory analyzer that the most powerful, x 
= == — nis 7. ~ easier; your output better When you can't helps you see how your flexible memory. _ > a : 
500 . : PC 
We teded DOS ah a enaka your favorite grammar-checking TSR or : manager you: e 
with QEMM 6 and our new QEMM 7 runs away from have to get by without a vital network utility, ° 16 the utility that finds memory og © 
all of them. See details of test conditions below.  youte sacrificing productivity. when nothing else can. ASAN Du 
ڪڪ‎ — Circle 135 on inquiry Card. 


Quarterdeck Office Я ce Systems 150 Pico Boulevard, Santa Monica, CA 90405 A UE: 0) 392-9851 Fax SD. 314-4219 


Quarterdeck Internation 


memory manager, the fotiowing drivers, DOS 


рафта; 


House, Crofton Terrace, Dun Laoghatre Co. Dri Ireland 


jme. ان‎ а CPU—485/ 33 ALR Power /business VESA Босар ана pe مل‎ ТЫ ыт дүү 
Еее the 
NETX OR EMSNETX, MOUSE CUM, SMARTDRY СОМ, PRISCCAP COM 


) 284-1444 Fax: (353) (1) 284-4380 


MS a cach 
Ki a a p yam nii үш katiy wie 
respective owners, 


xus a ЯДА МО 


Some of our best ideas 
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Our international chefs have been firmly grounded in the fine art of providing you with 
its our staff on the ground or our crew in the air, you'll receive the same high level of attention. It’s the 


on service will never fly 


1m ї j 7 MEI 
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starts long before you ever take off. Whether 
way we make you feel that makes us the world’s favourite airline. 


BRITISH AIRWAYS 


The worlds favourite airline 
Circle 76 on Inquiry Card. 


News & Views 


OBJECT OPERATING SYSTEMS 


Alliances Could Mean 
Better Integration 


| QU close on the heels 
of Sun Microsystem's deal 
with Next to incorporate the 
applications development lay- 
er of NextStep into the Solaris 
operating system (see January 
BYTE, page 148), Microsoft 
and DEC say they will inte- 
grate DEC's Object Broker dis- 
tributed-object system with Mi- 
crosoft's OLE technology. 
Microsoft says the agreement 
will let Windows- and OLE- 
supported Mac applications 
seamlessly access data and ob- 
jects on a variety of platforms. 

These deals reflect the grow- 
ing need for seamless integra- 
tion between operating-system 
platforms. DEC's Object Bro- 
ker runs on many Unix plat- 
forms (e.g., HP-UX, SunOS, 
AIX, OSF/1, and Ultrix), and 
on Windows, Mac, and VMS. 
Object Broker is a development 
kit that lets developers write ap- 
plications that can communi- 
cate with data and applications 
on other platforms that support 
the Object Broker interface. 

In the agreement with Mi- 
crosoft, DEC will integrate 
OLE into Object Broker, form- 
ing an architecture called COM 
(Common Object Model). For 
example, COM will let a Win- 
dows application running on a 
client PC or a Mac application 
supporting OLE directly access 
data being generated on a Unix 
server. Microsoft and DEC 
demonstrated a PC running an 
Excel spreadsheet being sup- 
plied with data from a stock- 
ticker application running on a 
remote Unix-based systern. 

Sun aims at a similar objec- 
tive in its deal with Next. Next- 
Step offers an object-oriented 
development environment that 
will be incorporated into So- 
laris, while Sun brings its net- 
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working and distributed-object 
technologies to the table. With 
Solaris running on Intel ma- 
chines, Sun hopes to provide a 
similar level of integration and 
seamless data access across 
platforms as that proposed by 
the COM specification. 

Both agreements are just 
that—agreements rather than 
working products. According 
to Microsoft s OLE product 
manager David Seres, Mi- 
crosoft and DEC will distrib- 
ute the COM specification in 
the first quarter of this year and 
wil] have an alpha version of 
the Object Broker-OLE prod- 
uct in the second quarter. 

Sun declined to announce a 
schedule for its so-called 
"OpenStep" implementation. 
Further details will be an- 
nounced in April. 

One thing working in Sun's 
favor is NextStep's application 
development environment. 
"This is not technology under 
development," said Next chair- 
man and CEO Steve Jobs about 
NextStep, which is already on 
its third release. “It’s technol- 
ogy that's been really battle- 
tested and industry-acclaimed." 

John Rymer, an analyst with 
Patricia Seybold's Group, says 
the Sun/Next deal is a major 
step forward for NextStep. HP 
recently announced it will in- 
tegrate Taligent's Application 
and Development Frameworks 
into HP-UX and join Apple 
and IBM as a minority share- 
holder. But these frameworks 
won't ship until later this year. 
“Specifications arise from ship- 
ping products and Next has a 
lot more out there than does 
Taligent," Rymer says. “This 
is an important step for Next 
reaching industry recognition." 

—N. B. 


CODE TALK 


RICK GREHAN 


Phar Lap's TNT Adds Life to MS-DOS 


Every time it looks like MS-DOS has overstayed Its welcome and is 
about to be shouldered out by a bigger and better operating system, 
something comes along and suddenly, DOS doesn’t look so bad. The lat- 
est development of this nature is Phar Lap's TNT DOS-Extender, a 
much-expanded version of that company's 386IDOS-Extender product. 
What makes TNT special (and what gives it its name) is that it's a DOS- 
extender injected with Windows NT's nongraphical goodies. Think of TNT 
- А jı as Windows NT without the Win- 
I dows part: multiple processes, 
| threads, semaphores, virtual 
| memory, memory-mapped files, 
EM and even DLLs. Once compiled 
E with TNT, your program can гип 
— unchanged as a DOS, Windows 
4 E 3.x, or native character-mode 
` NT application. TNT supports a 
subset of the NT API, so It's 
compatible with Microsoft's 32- 
bit Visual C++ compiler. Mi- 
crosoft even licensed NT's floating-point emulation library to Phar Lap 
50 that a TNT application you run under DOS will give you identical 
floating-point results when you run it as a native NT program. 
Currently, although TNT is compatible with Microsoft's 32-bit Visu- 
al С++, MetaWare's High C/C++, and Watcom's C/C++ 32 (as well as 
other language compilers such as Lahey FORTRAN), only Visual C++ al- 
lows access to the NT components of TNT. You can use the other com- 
pilers with TNT to create 386/D0S-Extender-compatible applications 


Access Software's Links 386 Pro for DOS. 


| (referred to as DOS-siyfe programs). Look for more compilers to provide 
the NT support for TNT in the near future. 


Microsoft uses TNT as the DOS-extender that drives the DOS command- 
line versions of its 16-bit and 32-bit Visual C++ compilers. Denis Gilbert, 
Microsoft's general manager of the Visual C++ business unit, sees TNT 


| asa way for developers to hedge their bets. “Developers can build 32- 
| bit applications that run on DOS and Windows today and will run шь 
_ changed in NT tomorrow." Furthermore, Gilbert points out that TNT al- 
| lows companies to develop NT-style applications that can run on hardware 


(e.g., 386SX laptops) that may simply be unable to support NT. 

The TNT developer's kit is $495— that gets you the extender, as- 
sembler, linker, librarian, and two debuggers (including the 32-bit ver- 
sion of Microsoft's CodeView]. If you want to distribute your application, 
however, you've got to purchase the $1995 run-time kit to bind the 
extender into your executable file. The run-time kit also includes a Bcense 
for distributing your application's first 1000 copies (Phar Lap Soft- 
ware of Cambridge, Massachusetts, (617) 661-1510, tells me that 
price is negotiable.] 

Of course, it's tempting to wonder about TNT's lifespan. Couldn't the 
widespread acceptance of NT or the movement of advanced 32-bit fea- | 
tures into future versions of DOS simply obviate it? Possibly, but TNT is | 
here now, and the applications you build with It will run in 32-bit glory, - 
immune to the evolution of DOS or NT. 


POOR OLD MOUSE. 
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at the HANNOVER 
Hall 9, Booth нов 


Most of the time all mice are nice and fine for pointing around. But when it 
comes to inputting graphics or logos into any application or any CAD package, 
they ore hopeless. They just can't — and so you con't. No way. 


Problem? Yes and no. It depends — you may shrug your shoulders and say PROBLE M 
"Well, I'll never do CAD and | just never want to input any sketches, logos, or 

photos into my computer anyway." Or — you feel thot isn't good enough after SOLVE D. 

all the money you have invested and all the nice things you know you could 


do today with your own graphics once they were in the computer. Here comes the mouse that lets you input all 


your graphics as well. How?: That's what they 
all want to know, but we're not telling. Its a new 
invention. It's a universal combination of a true 
mouse and an independent manual drawing 
board that becomes a precision full-featured 
digitizer tablet once you just place the mouse 
onto the board. It's all in one or all separate 

as required. Simply unplug your poor old 

mouse, plug in our mouse and have the real all 
purpase input device to your PC always at hand. 
At a price poor mice can afford too. 


ARISTO College Board \ digital 


North America: United Kingdom: Head Office: 

ARISTO Graphic Systems ARISTO UK LIMITED ARISTO Graphic Systeme GmbH & Co. KG. 

A Division of KOF--NOOR Inc. 105 House Schnockenburgallee 117 

100 North Street, P.O. Box 68, Terrace Road South, Binfield — D-22525 Homburg 

Bloomsbury, Ni 08804 - 0068 Bracknell RG12 5BH (Germony) LL | М ОМ £ é 
Tel: (800) 631 -7646 Tel: (0344) 306 936 Tel: (040) 547 47-226 nti 

Fox: (908) 479 - 1513 Fox: (0344) 306 936 Fox: (040) 547 47-111 Mouse, Digitizer Tablet, Drawing Board 
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News & Views 


DSP DEVELOPMENT 


Тусай Reduces DSP Time to Market 


D.. (digital signal proces- 
sor) technology is showing up 
in products ranging from mo- 
dems to cellular telephones to 
computers. As the DSP com- 


Zycad's Paradigm RP lets DSP developers test and 
simulate complex DSP designs prior to committing 


these designs to silicon. 


petition heats up, chip designers 
are looking for a development 
system that helps them get a 
tested design to market fast and 


COMMUNICATIONS SOFTWARE 


Not Just for File Transfer Anymore 


E... in simpler times (in 
the 1980s), communications 
software meant programs that 
coaxed your modem into dial- 
ing up an on-line service or 
BBS. Today, it's likely to mean 
a good deal more. A new crop 
of integrated communications 
software is merging data, fax, 
file transfer, remote control, 
and even voice-mail functions 
into a single program. 

To a large degree, commu- 
nications software is merely 
following the hardware. Most 
of the modems sold today in- 
clude fax features as well as 
basic data functions, and by 
1997, about half of them will 
have voice capabilities as well, 
according to BIS Strategic De- 
cisions of Norwell, Massachu- 
setts. Not surprisingly. modem 
makers would like to bundle a 
single communications pro- 
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inexpensively. A new product 
from Zycad (Fremont, CA) 
called the Paradigm RP lets 
DSP developers test and simu- 
late complex DSP designs pri- 
or to committing these 
DSP designs to silicon. 
The Paradigm RP sys- 
| tem, which is based on a 
30,000-gate module con- 
taining high-speed, elec- 
trically reprogrammable 
Xilinx 4010 FPGAs 
(field programmable gate 
arrays), not only lets de- 
velopers save money by 
not having to actually 
build the chip to find 
bugs, it also lets them test 
software that will run on the 
DSP, resulting in a faster time 
to market for both the chip and 
supporting software. 


gram that can manage all these 
functions, instead of shipping 
multiple packages. Meanwhile, 
buyers benefit from easier in- 
stallation, no port conflicts, a 
consistent user interface across 
several types of communica- 
tions activities, and the lower 
cost of buying only one pro- 
gram. 

"Many of our customers 
were dissatisfied that they had 
to deal with multiple commu- 
nication products to meet their 
needs," notes Mark Eppley, 
chairman of Traveling Soft- 
ware. "One customer was us- 
ing seven separate programs 
for communication. So we put 
it all together in response to 
them." 

CommWorks from Travel- 
ing Software is joined by other 
integrated Windows commu- 
nications programs, including 


а 
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“In many cases, you 
can really only assess 
the quality of a design | 
with a real-time test, | 
says Johan Van Ginder- 
deuren, product manag- 
er at Philips ICTL (Leu- 
ven, Belgium). This is because 
emulating the DSP in software 
would have resulted in audio 
that sounded something like a 
78-rpm record being played at 
33'4 rpm. Philips recently used 
a Paradigm RP to emulate a 
DSP-based audio system. 

Ginderdeuren said that the 
Paradigm system could save 
developers the average of two 
to four months required to doa 
single redesign to fix a bug ina 
chip that was already manu- 
factured. 

Will Strauss, president of 


DSPs generally come in two forms: 
programmable DSPs or preprogrammed 
FASICs. 


Forward Concepts (Tempe, 
AZ), said the Zycad system 
will have the greatest impact 
on preprogrammed FASICs 
(Function and Algorithm Spe- 
cific ICs). Strauss says the Par- 
adigm RP’s ability to simulate 
DSP functionality in real time, 
combined with its ability to 
emulate a wide variety of DSP 
designs, makes it unique in the 
market. “It’s a refreshing new 
approach.” —D. A. 


COMPLETE COMMUNICATIONS SOLUTIONS 


BitFax Professional 3.0 for Windows ($129). 
Combines fax, OCR, and data communica- 
tions including terminal emulation and voice 


mail, if you have a modem that supports voice. 


Delrina’s Communi- 
cations Suite, Bit Soft- 
ware’s BitFax Profes- 


Bit Software, Fremont, California, 
(S10) 490-2928; fax (510) 490-9490. 


sional, and a number of 
less elaborate pro- 
grams, such as Smith 
Micro’s QuickLink 
Gold for Windows 
($99.95, (714) 362- 
5800), which combines 
data, fax, and OCR ca- 
pabilities. 

If this flurry of com- 


Delrina Communications Suite for Windows ($179). 


Combines fax and data communications, in- 
cluding terminal emulation, with virus detec- 


tion, predefined scripts for accessing eight on- 
line services, and optional fax broadcast 
through MCI Fax Broadcast Service. 

Delrina Software, Toronto, Ontario, Canada, 
(416) 441-3676; fax (416) 441-0333. 


CommWorks for Windows 1.0 ($199.95). 
À combination of five separate DOS and Win- 
dows programs, including file transfer, remote 


munications mergers is 
any indication, more 
such programs are on 
the way. "Software so- 
lutions integrating var- 
ious communication media 
will be abundant in 1994,” ac- 
cording to Janet Fugazzotto, a 
BIS senior analyst. "The next 
generation of packages sup- 
porting mixed media will be 
network products, such as a 


access, terminal emulation, fax, and an alert 
utility. 

Traveling Software, Bothell, Washington, 
(206) 483-8088; fax (206) 485-6786. 


fax, voice, E-mail, and data 
server," she says. 

The rapid development of 
wireless modems will no doubt 
prompt support for tetherless 
dialing and faxing, too. 

—Christopher O'Malley 
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= MANUFACTURING 


‘THE ART OF BUILDING PENTIUM™ PROCESSORS | 


A PATTERN OF 
| FASTER PROCESSORS. 


-» 111971, Intel astounded 
ip) | the electronics world 
with the first 
microprocessor— 
the 4004 processor. It 
was a single silicon chip 
that contained 2,300 transistors and 
calculated 60,000 instructions per second. 
Today, our Pentium" processor, only 
slightly larger, contains over 3.1 million 
transistors and calculates 100 million 
instructions per second! 

How does Intel increasingly pack so 
much more computing power onto a chip 
the size of your thumbnail? 

Advanced design techniques combined 
with advanced manufacturing techniques 
are the keys. Developing higher performance 
processors relies heavily on how many 
transistors can be integrated on a chip. So 
its critical these two technologies work 
in unison. 

Processor manufacturing is a highly 
complex process involving many steps, 
beginning with design and ending with 

Ie . final testing. In this 


DESIGN 
we'll examine the 
wafer fabrication 
process and show 
you how we con- 
struct the Pentium 
processor from the 
ground up. 


SIMULATION 


FABRICATION | 
PACKAGING 


FINAL TEST 


' WHERE IT BEGINS. 


Technology Briefing, | | 


SILICON, THE PRINCIPLE INGRE- 
DIENT OF SAND, FORMS THE BASE 
UPON WHICH ALL PROCESSORS ARE 
BUILT. FIRST, THE SILICON IS 
REFINED TO 99.999999% PURITY, 
THEN MELTED AND FORMED 
INTO SINGLE, CRYSTALLINE 
INGOTS. THE INGOTS ARE 
SLICED INTO THIN 
WAFERS AND THEIR 
SURFACES ARE 
POLISHED TO A PERFECT- 
LY SMOOTH, MIRROR FINISH. 
ONE SILICON WAFER CAN PRO- 
DUCE OVER 100 PROCESSORS. 


THE PENTIUM 
PROCESSOR: 
A CLOSER LOOK. 

THE PENTIUM PROCESSOR CON- 
TAINS 20 MICRO-THIN LAYERS 
OF MATERIALS SUCH AS SILICON 
DIOXIDE, ALUMINUM AND 
TUNGSTEN, ALL BUILT UPON A 
SILICON WAFER. EACH LAYER 
HAS A UNIQUE PATTERN. WHEN 
COMBINED WITH THE OTHER 
LAYERS, THEY FORM THE MIL- 
LIONS OF TRANSISTORS AND 
CIRCUITS THAT MAKE UP THE 


BUILDING 
ING PROCESSOR’S ARCHITECTURE. es 
THE PROCESSOR. 3) 


| EACH PENTIUM PROCESSOR !S CON- 


STRUCTED LIKE A MULTI-STORY 
BUILDING, WITH MULTIPLE LAYERS 
OF MATERIAL COMBINED TO CREATE 
A SINGLE, COMPLEX UNIT. TO 
CREATE A LAYER, A TECHNIQUE 
CALLED PHOTOLITHOGRAPHY IS 
EMPLOYED. PHOTOLITHOGRAPHY 
TRANSFERS THE TRANSISTOR AND 
CIRCUIT DESIGNS TO THE WAFER 
ONE LEVEL AT A TIME. 


How EACH LAYER 
IS MADE. 


1. MASKING. 

FIRST, A SMALL STENCIL-LIKE PAT- 
TERN, OR MASK, REPRESENTING 
THE SCHEMATIC DESIGN OF THE 
CIRCUIT IS CREATED FOR EACH 
LAYER. IT WORKS MUCH LIKE A 
NEGATIVE IN PHOTOGRAPHY, 
IMPRINTING A PORTION OF THE (de 
CIRCUIT DESIGN ONTO THE WAFER. f» 


EXPOSURE 


WUFAG TURING 


2. EXPOSURE. 


DEPENDING ON THE LAYER, 
VARIOUS CONDUCTING OR INSU- 
LATING MATERIALS ARE THEN 
DEPOSITED ON THE WAFER. À 
MASK IS PLACED OVER THE WAFER 
AND ULTRAVIOLET LIGHT IS SHINED 
THROUGH IT, SOFTENING THE 
EXPOSED AREAS. (SEE PHOTO 
INSET, BOTTOM LEFT.) 


3. ETCHING. 

CHEMICAL SOLVENTS THEN 
REMOVE ONLY THE MATERIAL THAT 
WAS EXPOSED TO THE UV LIGHT. 
THIS LEAVES RIDGES OF MATERIAL, 
IN THE PATTERN OF THE MASK, ON 
THE SILICON BASE. THIS ENTIRE 
PROCESS 1S THEN REPEATED FOR 
THE REMAINING CIRCUIT LAYERS. 
OFTEN, THESE LAYERS ARE THE 
THICKNESS OF A BACTERIUM CELL! 


THE TRANSISTOR: 
THE BUILDING BLOCKS 
OF PROCESSORS. 


THE TRANSISTOR IS THE MOST 
BASIC COMPONENT OF THE PROCES- 
SOR. THIS CROSS-SECTIONAL 
PHOTOGRAPH HAS BEEN MAGNIFIED 
25,000 TIMES TO SHOW HOW THE 
MULTIPLE LAYERS (LEFT) CREATE 
EACH TRANSISTOR. EACH ONE !S 
CONTROLLED BY ITS GATE (б), 
WHICH ACTS LIKE AN ELECTRONIC 
SWITCH TURNING THE TRANSISTOR 
ON AND OFF. THIS ALLOWS IT TO 
REPRESENT BINARY 1°S AND O'S. 
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оодоо o o 600020t€ 

óÓcOo0o000000000020 
Noo 


FROM WAFER TO PACKAGE. 


AFTER HAVING GONE THROUGH OVER 250 STEPS, SPECIAL 
LASERS CUT THE WAFER INTO INDIVIDUAL PROCESSORS, 
KNOWN AS DIE. EACH DIE IS THEN INSERTED INTO A PRO- 
TECTIVE PACKAGE CONTAINING PINS WHICH ALLOW IT TO 
CONNECT TO OTHER DEVICES. 


Transistors 


itch up [| 


MOORE’S LAW 


1980 


IN 1965, INTEL CO-FOUNDER GORDON MOORE PREDICTED 
TRANSISTOR DENSITY ON MICROPROCESSORS WOULD 
DOUBLE EVERY TWO YEARS. THIS PREDICTION, SO FAR, 
HAS PROVEN AMAZINGLY ACCURATE. IF IT CONTINUES, 
INTEL PROCESSORS SHOULD CONTAIN BETWEEN 50-TO-100 


INSIDE® LOGO 


REALLY MEANS. 


COMPATIBILITY AND 


RELIABILITY. 


This year, Intel will pro- 
duce over 30 million 
processors, more than one 
processor every second, 
To achieve such high levels 
of production and still 
ensure quality, painstaking 
Steps are taken to guarantee 
every processor is iden- 
tical, and also compatible 
with over 50,000 software 
applications, 

To begin, wafers are 
fabricated in “clean 
rooms.’ These pristine 
environments prevent 


microscopic particles from 
damaging the wafers. 
Unlike a normal room, 
which contains some 15 
million dust particles per 
cubic foot, an Inte] clean 
room contains less than | 
dust particle per cubic foot. 
That's why Intel workers 
wear “bunny suits" in the 
clean rooms. 

Each new processor is 
also designed, manufac- 
tured and tested to be 
backwardly compatible 
with every other Intel 
processor, all the way back 


to our 8086 processor. 


FOR A CLOSER LOOK AT AN INTEL MICROPROCESSOR DIE OR 
FOR INFORMATION ON PAST TECHNICAL BRIEFINGS, CALL 1-800-955-5599 AND ASK FOR 
LITERATURE PACKET #74. WE'LL SEND IT TO YOU ABSOLUTELY FREE. 


intel. 
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MILLION TRANSISTORS BY THE TURN OF THE CENTURY AND 
EXECUTE 2 BILLION INSTRUCTIONS PER SECOND. TO MEET 
THAT CHALLENGE, INTEL IS ALREADY DEVELOPING NEW 

TECHNIQUES TO FABRICATE THESE COMPLEX PROCESSORS. 


And finally, every Intel 
processor undergoes over 
one million functional 
tests to make sure it meets 
Intel’s standards for perfor- 
mance and reliability. 


INVESTING 
IN TECHNOLOGY. 


To ensure you're always 
getting the most advanced 
processing technology, 
Intel invests heavily in the 


latest equipment and tech- 
nology available. Each 
fabrication plant costs over 
SI billion to construct, yet 
is considered obsolete after 
just five years. That's how 
fast Intel is evolving its 
processor technology and 
one of the key reasons why 
Intel is the world’s #1 semi- 
conductor manufacturer. 


©1994 Entel Corporation. 
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A Cache-Memory Primer 


BOB RYAN 


A s you learn in any introduction to computer sci- 
ence, a computer consists of a processor and 
memory. The past decade has seen an order-of-magni- 
tude increase in the speed of processors, as measured by 
___| clock speed, and a much smaller increase —on the or- 
_ der of two or three times—in the access speed of mem- 
ory. This imbalance has a negative effect on perfor- 
mance because it means the processor is often idle 
while it waits for memory accesses to complete. Cache 
memories lie between the processor and memory and keep the former busy by pro- 
viding very fast access to a subset of the latter. 

Because of its critical role in high-performance systems, cache-memory tech- 
nology is evolving rapidly. In The Cache Memory Book, Jim Handy, who is 
DataQuest's senior industry analyst for memories in its semiconductor group, tries 
to provide a reference for both the theory and practice of current cache-memory 
design. That he is doomed in the latter pursuit he recognizes early (" ... this book 
cannot hope to keep up with all new advances.") and often (“Even as I write 
this section, it is becoming somewhat outdated.”). The fact that its examples are 
a bit dated does not detract, however, from the major achievement of this book: 
It presents a lucid, lively look at the theory of cache memories and of the many 
interrelated decisions that confront cache-memory designers. 

My major complaint about the book is that it is too short. Handy has written a 
book for systems designers, so he doesn't concentrate on some interesting issues 
that are out of their hands. For example, he devotes little space to cache types (i.e., 
whether a cache operates on physical or virtual addresses) because this issue is 
the province of the processor designer. Still, I wanted to see more about cache 
types, particularly on primary caches that mix virtual tags with physical set bits. 
In addition, the examples he details in the last chapter are all uniprocessor systems. 
With multiprocessor support showing up in more and more desktop operating sys- 
tems, an example of a multiprocessing system. would have increased the value of 
the book. 

While written with the professional designer in mind, this book is easily ac- 
cessible to interested laypeople. Its explanations about how caches work and 
the different policies that must be addressed by a cache designer (e.g., omnim 
write-back versus write-through, and line size) are among · 
the best I've ever read. If you need to know how cache- теринен BOOK ~ 


memory systems work, read The Cache Memory Book. W yim Handy "n 
————————— | 
BYTE technical editor Bob Ryan likes to read books about micro- às Xs а ү y A 
processors, memory, buses, and, yes, cache design. He can be $44.95 

reached on the Internet or BIX at b.ryan@bix.com. Е 0 idu 


MULTIMEDIA PRODUCTION 


THE MULTIMEDIA PRODUCTION HANDBOOK FOR THE PC, MACINTOSH, AND AMIGA 
by Tom Yager Academic Press Professional, ISBN 0-12-768030-6, $35.95 


n The Multimedia Production Handbook for the PC, Macintosh, and Amiga, 
Tom Yager (former director of BYTE’s Multimedia Lab) provides a hands-on 
review of modern multimedia production. This is not a book about general con- 
cepts. You'll learn about the latest packages, explore computer hardware, and be- 
come fluent with the terminology. Yager shows that beginning with multimedia 
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CD-ROM FUN 
AT ITS BEST 


MYST Broderbund Software, Inc., P.O. Box 6121, 
Novato, CA 94948, (415) 382-4400; 
fax (415) 382-4582, $60 


f you like a good mystery, you'll get 

your money's worth from Myst. 
Placed abruptly in a strange, abandoned 
island world, you are left to discover its 
secrets and a way to leave. The docu- 
mentation purposely gives you little guid- 
ance, except that you should try every- 
thing and look everywhere. If you get 
stuck, an envelope holds a few precious 
hints. 

As you wander about, you pick up 
clues about this fantastic world; look first 
for a handwritten note. You have no com- 
plicated controls or menus to deal with; 
you simply point and click to where you 
want to go. The pointer turns into a hand 
when it is placed on an item you can pick 
up or grab. A zip feature lets you move 
more quickly from one location to an- 
other. Both the Mac and MPC Windows 
versions work identically. 

Without giving away too much of the 
story, the island Myst is a base for en- 
tering and exploring other worlds. These 
worlds each have their own theme; there 
are, for instance, a water world and a me- 
chanical world. The means by which you 
reach these other worlds involve a bit of 
science fiction and, it seems, magic. 

It is easy to get hooked on Myst. Two 
years in the making, it features stunning, 
highly detailed graphics. An original 
sound track plays unobtrusively in the 
background. At certain points, video clips 
are seamlessly integrated into the art- 
work. From technical and pure enter- 
tainment standpoints, Myst sets a new 
standard of excellence. 


—Michael Nadeau 
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Create a Multimedia 

60l Minutes... > "Guide to Multimedia" 
GUARANTEES ony o” 
| wr ue 
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Now you can create a multimedia. 
presentation in one hour! SST 
maximizes Windows 5.1 and lets 
you produce dynantig presenta- 
tions complete. witht scrolling 
text, sound effects, narration, 
graphs, pictures, live motion 
video — even interactive capabilities. 
SST works like a slide carousel and a VCR 
player, it features easy-to-jearn point & click and 
drag & drap controls, Plus, it ulilizes two revolutionary 
operating techniques that no longer requin you to fear complicated 
script languages or deal with time-based editing systems. It's the easy 
way to gek into Ihe multimedia action and make Tir presentations soar! 
Satisfaction Guaranteed. Create a multimedia presentation in 
sixty minutes or return for a refund, Call for details and limitations 
тт Me | he: anata "Тота 401 З 
ыас (612) 531-0603 
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Southwind Intemational Inc. 

D-76137 Karlsruhe, Germany P. O. Box 308, Brookeville, MD 20833 
SYSTEMS Phone: 449-721/378357 Phone: (301) 570-3497 
EAE AS LL FAX:  449-721/377455 FAX: (301) 570-4773 
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Books & CD-ROMs 


is not very difficult. All you need is perse- 
verance. 

The Multimedia Production Handbook 
covers the PC, Mac, and Amiga in depth, 
with critiques as to which is best suited for 
ms specific types of work. You'll quickly con- 

Pa clude, and rightly so, that there is no “ulti- 
MEE mate" multimedia computer. Perhaps you'll 
decide on the PC for excellent audio selec- 
tions, or the Mac for brilliant graphics, and there's no compari- 
son for the Amiga's Video Toaster special video effects. 

Aside from some introductory background and overview ma- 
terial, the book is grouped into four sections: Presentation Graph- 
ics, Audio, 3-D Graphics and Animation, and Video. A con- 
cluding Resource Guide provides sources for all the products 
mentioned in the book, as well as numerous other products for 
which space was not available. You can send for a videotape 
that provides a multimedia illustration of each chapter. 

Yager's conversational writing style easily leads you through 
the complex decisions that proper use of multimedia requires— 
should you go for a simple presentation or give in to the urge 
for flashy graphics? does DAT (digital audiotape) or MIDI pro- 
vide better sound? at what point does animation outstrip your 
processor's ability to cope? There's also good advice on how to 
gear a presentation to your audience, traveling with your computer, 
and designing presentations when you don't know what the dis- 
play hardware will look like. 

The Multimedia Production Handbook takes you step-hy-step 
through the design, development, and delivery of multimedia 
presentations—whether on slides, computer screens, or videotape. 
Even if you're only vaguely familiar with computer technolo- 
gy, Yager will soon have you producing convincing and infor- 
mative multimedia presentations. 

—Raymond GA Côté 


STRANGE PATTERNS 


STRANGE ATTRACTORS: CREATING PATTERNS IN CHAOS 
by Julien C. Sprott M&T Books, ISBN 1-55851-298-5, $39.95 (with disk) 


Кок оп а research safari through the plains of chaos іп 
search of strange altractors—those intriguing patterns that 
delight audiences and enthrall mathematicians. All you need is a 
personal computer, a little time, and a copy of Strange Attractors: 
Creating Patterns in Chaos by Julien C. Sprott. 

Sprott has produced a veritable handbook of strangeness. 
You'll find Tinkerbell maps, stochastic webs, and 4-D images. Al- 
though a basic grounding in programming and mathematics will 
help, it is not necessary. The book is 
written for both the engineer and the 
artist. You can play as well as learn. 

In addition to simply viewing exist- 
ing strange attractors, the sample pro- 
grams provide a system for finding new 
examples for your collection. Examples 
are provided in a mixture of BASIC, C, @ 
and C++ for DOS, Windows, and Mac- ff 
intosh. 8 «5 


—Raymond СА Cété |! 


Circle 199 on Inquiry Card (Resellers: 200). 


CorelDRAW 4 is the ideal desktop 
publishing tool! It includes 
illustration, charting, photo-editing, 
tracing/OCR and presentation 
capabilities...and so much morel 
There are advanced word processing 
features, multi-page layouts and 
dozens of artistic and special 
effects. It’s packed with more fonts, 
more clipart images and symbols, 
more graphic tools and business 
applications. And now CorelDRAW 4 
also includes CorelMOVE, a brand 
new animation module. 


-featuring a complete CD 
version of CorelDRAW 4 plus 
libraries of clipart images and 
symbols, fonts, animation 
elements, sound effects, and 
a Video for Windows enhanced 
QuickTour. 


i j i 


Circle 82 on inquiry Card. 


DTP Features and 
Multi-Page Layouts 


Oa. E 
U.S. Communicatio 


ive DTP Features 
Flexible Multi-Page Layouts 

Enhanced Word Processing 
Advanced Direct Scanning 


› Powerful OCR 
(Optical Character Recognition) 


Singie-Step Business Forms Tracing 
® Thousands of Fractal Textures and Fills 
Dazzling Artistic Tools and Special Effects 


Convenient Spreadsheet and 
over 80 Chart Styles 


» Object Data Management 
Over 5,000 “Drag and Drop” Symbols 


ә Comprehens 


КИҢ File OK Cancel 
F ;و"‎ bh : - 
‚ is ra 


Over 18,000 Clipart images and Symbols 


» Over 750 Fonts 
(6S0 Bitstream and ITC) 


Complete Color Separations 


› 20 Photo-Paint Filters and 
14 image Correction Filters 


37 Import/Export Fliters 
21 Transition Effects 
› Over 200 Animated Flics 
» Over 400 Cartoons 
» Over 750 Actors, Props 


Registered User Upgrade $249 
CorelDRAW 3 – Now Onty $149 


Order Now! 
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FREQUENT FLYERS AND LIFE-ON-THE-ROAD TYPES TAKE NOTE! 

AMBRA" mobile systems give you everything from speedy 486 processors to 
high-volume hard disk capacity, to go! Choose a featherweight (only 4 Ibs!) 
SN-Series notebook for full-function computing in color or mono. Or make yours a 
high-performance N-Series model with dual-scan DSTN or active matrix color. 
Whatever AMBRA you carry, you'll work in comfort at an 86-key keyboard with 
integrated trackball. And benefit from power-saving Sleep mode or convenient 
Suspend/Resume capability. Take along your pick of PCMCIA options — 
fax/modem and more — for on-the-spot communications. Back in the office, let your 
notebook double as a desktop. Just plug into one of our optional docking stations to 


instantly and easily access computing resources throughout your company! 


If your work keeps you on the move. 


call AMBRA. Our new MOBILE SYSTEMS 


pack lots of POWER yet travel LIGHT. 


Firm confidence. 


Every AMBRA comes with a 30-day money-back guarantee and a 
one-year limited warranty (optional Executive warranty also available): 


And you can rely on toll-free technical support around the clock! 


Full convenience. 


To place an order or get more information, just call — weekdays 
8 am to 11 pm, weekends 10 am to 7 pm (ET). We accept Visa? 
MasterCard? Discover® and American Express? — and purchase 


orders from qualifying businesses. Pick up the phone today! 


*ROAD WARRIOR" OPTION BUNDLE: S386 


For SN-Series: Includes PCMCIA 2.4/9.6 kbps fax/modem, extra battery, battery 


charger, carrying caso 


W SN-Series 


FEATHERWEIGHT AND 
FULL FORCE. 


SN425C 

m 4865X, 25 MHz, SL-Enhanced 
и 4MB RAM, max: 20MB 

= 170MB removable hard disk 
и 7.8" STN color screen 

и 1 PCMCIA slot, Type Il 

= 86-key keyboard 

= Integrated 16mm trackball 
а MS-DOS® Windows" 3.1 

п Slip case 

в 4 Ibs, including battery 
$1,899 


(With external 3.5* 1.44MB diskette cnve, 
add $99.) 


SN425 

u 486SX, 25 MHz, SL-Enhanced 
в 4MB RAM, max: 20MB 

a 80MB removable hard disk 
a 8.2" monochrome LCD 

п 1 PCMCIA slot, Type Il 

= 86-key keyboard 

m Integrated 16mm trackball 
a MS-DOS, Windows 3.1 

= Slip case 

и 4 105, including battery 


$1,299 

(With 170MB hard drive, add $200. 

With external 3.5" 1.44MB diskette drive, 
add $99.) 


VW N-Series 


DAUNTLESS POWER 
BEYOND OFFICE DOORS. 


N450T 

a 486DX2, 50 MHz 

= 8MB RAM, max: 12MB 

= 3.5" 1.44MB diskette drive 
a 200MB hard disk 


a 9.5" TFT active matrix 
color screen 


= 1 PCMCIA slot, Type Ill 

и 86-key keyboard 

a Integrated 16mm trackball 

и MS-DOS, Windows 3.1 

= Carrying case 

п 6.6 lbs, 
including battery | 


$3,899 


N450C 

a 486DX2, 50 MHz 

= 4MB RAM, max: 12MB 

и 3.5" 1.44MB diskette drive 

a 200MB hard disk 

в 9.5" DSTN dual-scan 
color screen 

a 1 PCMCIA slot, Type Ill 

2 86-key keyboard 

a integrated 16mm trackball 

a MS-DOS, Windows 3.1 

= Carrying case 

= 6.6 105, including battery 


$2,599 


N433C 

a 486SX, 33 MHz 

= 4MB RAM, max: 12MB 

a 3.5" 1.44MB diskette drive 


e 120MB hard disk 


в 9.5" DSTN dual-scan 
color screen 
а 1 PCMCIA slot, Type Ill 


| a 86-key keyboard 
A ЕИ п Integrated 16mm trackball 


а MS-DOS, Windows 3.1 


m Carrying case 
B = 6.6 ibs, including battery 


$2,199 


“QUICK DOCK” OPTION BUNDLE: $417 
For SN-Series: Includes port replicator, 14" UVGA color monitor, full-size keyboard 
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"INSTANT OFFICE" OPTION BUNDLE: $927 
For N-Series: Includes docking station, 15* FST color monitor, full-size keyboard 


“TRAVELER” OPTION BUNDLE: $288 
For N-Seríes: Includes PCMCIA 2.4/9.6 kbps fax/modem and extra battery 


in Canada? call 1-800-363-0066, Ext. 1469 


1 Please call for details regarding AMBRA' s money-back guarantee, limited warranty and Executive warranty. Retum shipping and insurance charges are the responsibility of the customer. 2 Offerings may differ m Canada 


©1994 AMBRA Computer Corporation AMBRA i$ a trademark of ICP1 Ltd. and used under license therefrom. The AMBRA logo and logotype ate trademarks of AMBRA Computer Corporation. MS-DOS is a registered тайтак and Windows 
is a trademark of Microsall Corporation. АШ other product names are trademarks of registered trademarks of their respective suppliers. Offerings. prices and products are subject to change without prior notice. Prices do nol include shipping. 


Many of the technologies and players needed to construct the information infrastructure 


are already in place. But the precise definition of the data highway is in the eye of the beholder. 
Who builds it could dramatically affect how it works —and how it's used. 


ANDY REINHARDT 


ne fact must be made clear about the 
national information infrastructure: The 
government is not planning to dig a 
trench from New York to San Francis- 
co, fill it with fiber-optic cables, and 
call it a data highway. Rather, the in- 
formation highway will be privately built, owned, and oper- 
ated; the Feds will encourage its development only through re- 
search funding, standards efforts, and changes in regulations. 

In fact, much of the data highway already exists in the vast 
web of fiber-optic strands, coaxial cables, radio waves, satel- 
lites, and lowly copper wires now spanning the globe. What's 
needed now are better on- and off-ramps—that is, better and 
faster links from businesses, schools, and homes to the com- 
munications backbone—as well as new vehicles, more des- 
tinations, and better guidebooks on how to get there. Hun- 
dreds of billions of private and public dollars will be required 
over the next decade to weave together the world’s commu- 
nications systems and create these new software and hard- 
ware navigation tools. 

What will be the benefit of all this investment? For business 
users, the data highway represents the holy grail of connec- 
tivity: a ubiquitous internetwork that allows them easily and 
inexpensively to connect with customers and suppliers, im- 
prove communications among employees, and gather com- 
petitive data. Applications facilitated by the highway, such 
as videoconferencing, document sharing, and multimedia 
E-mail, could reduce travel spending and encourage telecom- 
muting. Businesses might also save big on reduced health- 
care costs if the data highway improves distribution of med- 
ical records and enables new techniques such as remote 
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diagnostics. "We're very excited about it," says Ward Keev- 
er, the coauthor of a report on the data highway from SIM 
(Society for Information Management) and senior vice pres- 
ident for information services at the Medical Center of 
Delaware in Wilmington. 

There's little disagreement over 
the grand vision of the data high- 
way. It will be, as U.S. vice presi- 
dent Al Gore calls it, “a network of 
networks,” a massive client/server 
and peer-to-peer mesh capable of 
carrying gigabits, and eventually ter- 
abits, of data per second on its trunk 
lines. The back-end servers, net- 
working technologies, client devices, 
and software applications will be ut- 
terly heterogeneous—the most sec- 
ular network ever constructed. And 
if it succeeds as envisioned, the data 
highway could help businesses find 
information more easily, open up new 
modes of research and education, and give 
consumers a wide choice of services. 

It's in the details that opinions start to di- 
verge, and these differences could have a 
profound effect on how the information in- 
frastructure is designed and used. "Every 
technology company out there can define 
the information highway for you," joked 
James Abrahamson, chairman of the 
board at Oracle, recently. "[It's] the strate- 


THE DATA 


gic vision for whatever the company happens to sell.” 

The parties vying to create the data highway—telephone 
companies, cable distributors, computer makers, content 
providers (e.g., publishers, studios, and on-line services), and 
the worldwide Internet community—bring to the table dif- 
ferent technologies and points of view. Forecasting the ultimate 
form and function of the data highway requires examining 
these conflicting technical perspectives. For instance, cable 
companies tend to see the data highway as a distribution ve- 
hicle for video and audio; were they solely responsible for 
linking users to the backbone, their data highway might favor 
information delivery over two-way communication. 

Others, including Mitch Kapor, founder of Lotus and now 
chairman of the Washington, D.C.—based Electronic Frontier 
Foundation, see the creation of the data highway as an oppor- 


tunity to give citizens access to a vast wealth of information. 
Kapor's data highway might be less commercial- or enter- 
tainment-oriented, and its architecture would encourage in- 
dividuals to become information creators, not just consumers. 

In interviews with nearly 100 industry executives, engi- 
neers, analysts, users, and policymakers, BYTE has explored 
how the national and international information infrastructure 
is likely to be built. Below is a summary of those competing 
views, along with our own opinions of the optimal direction for 
the data highway of the future. 


What Is It? 

Oracle's Abrahamson contends that the highway is simply 
the logical conclusion of today's convergence of hardware, 
software, and networking technologies. The driving force for 


CONSTRUCTION 


Data Highway Report Card 


this convergence е 
is the increasing digitization of 

data; as Nicholas Negroponte, the head of 
MIT's Media Laboratory, says, “Bits are 
bits.” Service providers are fighting over 
how to build the data highway. However, 
once video or speech or geological data 
becomes strings of Is and Os, users won't 
care what pipe they traverse to get from 
one computer to another. 

The data highway's backbone will use 
every wide-area communication technol- 
ogy now known, including fiber, satellites, 
and microwaves, and the on- and off-ramps 
connecting users to the backbone will be 
fiber, coaxial cable, copper, and wireless. 
Data servers will be supercomputers, main- 
frames, minicomputers, microcomputers, 
and massively parallel machines, while a 
great diversity of clients will populate the 
end points of the network: conventional 
PCs, palmtops and PDAs, smart phones, 
set-top boxes, and TVs. Software used on 
the network will include operating sys- 
tems, networking protocols and services, 
user interfaces, databases, data sources (or 


Today’s phone and cable companies use different 
topologies and technologies to deliver their services. 
The phone system is switched, symmetrical, and 
interactive. Its backbone or “trunk” lines are typically 
digital fiber; analog copper wires deliver service into 
homes and businesses. The cable system is unswitched 
and distributive, built on a backbone of analog fiber 
and satellites, with analog coaxial cables into customer 
sites. In the future (far right), their local architectures 
will be nearly identical: Interconnected signal collection 
and routing points feed services via fiber to the neigh- 
borhood or the curb. From these nodes, data enters 
homes and businesses on a mix of coaxial cable, cop- 
per wire, and fiber to reach set-top boxes, computers, 
and phones. Both systems are switched and two-way, 
though not necessarily symmetrical or entirely digital. 
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Today's telephone system comes closest to meeting 
the criteria for a data superhighway, but Its copper 
wiring can’t currently support multiple channels of 
video or other high-bandwidth data. The Internet 
is hard to use, doesn’t support billing or 
widespread distribution of real-time data, and 
can be both expensive and difficult to access. 
This is changing, however, with the rise of 
commercial internet providers and new tools. 
The cable system falls in the middie, but 
two-way capabilities are only now being 
added. 


content), and a new generation 
of smart middleware (e.g., 
General Magic's agent-based 
Telescript) that will help us- 
ers navigate the network. 
Unresolved technical ar- 
guments about the data 
highway's architecture 
boil down to two main 
categories: protocols 
and bandwidth. The 
protocol problem con- 
cerns the ultimate role of TCP/ IP, the lin- 
gua franca of the Internet and Unix-based 
LANs. Buttressed by the engineering re- 
sources of the IETF (Internet Engineering 
Task Force), TCP/IP has continuously 
evolved. But it suffers drawbacks for real- 
time use that could threaten its position as 
an internetworking standard when multi- 
media traffic plays a greater role on the 
data highway. An emerging alternative 
is ATM (Asynchronous Transfer Mode), 
a hybrid circuit-switched and packet- 
switched networking scheme that performs 
well in real-time applications but lacks 
TCP/IP's software base. One potential so- 
lution is to run TCP/IP over ATM. 
Bandwidth equals data transmission ca- 
pacity. Conventional telephones need very 


Today's Telco and Cable Systems 
Long-distance 
point of presen 
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little, while HDTV needs large amounts— 
20 Mbps or more per channel. How much 
bandwidth is necessary to connect busi- 
nesses, homes, schools, and governmental 
bodies to the data superhighway will de- 
pend on the applications they end up using: 
on-ramps will need a lot more bandwidth 
if users demand interactive digital video 
than if they use the highway to send E- 
mail. A yet more subtle problem is how 
to allocate bandwidth into and out of cus- 
tomer sites: A system biased to data de- 
livery—i.e., with a high ratio of down- 
stream to upstream bandwidth—implies 
information consumption, whereas one 
with symmetrical or dynamically assigned 
capacity implies communication. 


The Players 

To meet the needs of society, the data high- 
way has to be ubiquitous, affordable, easy 
to use, secure, multipurpose, information 
rich, and open. If it's to be economically 
viable, service providers have to be able to 
bill customers for the time they spend on 
the network or for the data they use. Each 
of the precursors of the data highway meets 
these criteria with varying success. The 
different heritages of the players are re- 
flected in how they define the information 
infrastructure. 


Cable companies. Steeped in broadcast- 
ing analog video through a wire, cable 
companies see the data highway largely 
as synonymous with enhanced entertain- 
ment services. They want to layer onto the 
video stream new consumer offerings such 
as interactive TV (e.g., video-on-demand, 
home shopping, viewer polling, and in- 
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formation-on-demand). But the cable com- 
panies want to provide important business 
services, too, such as voice telephony, data 
communications, and access to on-line ser- 
vices. Most of all, they see the data high- 
way as a chance to exploit their primary as- 
set: broadband coaxial cables stretching 
into an estimated 60 million U.S. homes 
and millions more around the world. 

A major challenge for cable companies is 
that their systems tend to be proprietary and 
not interconnected. Constructing a nation- 
wide network will require adopting com- 
mon standards, installing giant gateways, 
and leasing backbone capacity from long- 
distance carriers (or spending big money 
to lay their own digital fiber trunk lines). 


- Telephone companies. Where the cable 
companies are weak, phone companies— 
both local and long-distance—-are strong. 
Cable has traditionally used a one-to-many, 
trunk-and-branch topology with little or 
no provision for "upstream," or return, 
communications. The phone system was 
designed for point-to-point communica- 
tions and has evolved into the world's larg- 
est switched, distributed network, capable 
of handling millions of phone calls simul- 
taneously, tracking each one, and billing 
customers precisely for their usage. The 
phone system's legacy as a public utility 
has given it a degree of reliability and 
openness unmatched in the cable world. 
The phone companies want to send data, 
especially video, over their vast networks. 
But the phone system suffers a bandwidth 
shortage: Although the trunk lines criss- 
crossing the country are of high-capacity 
fiber, the local loops into businesses and 
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TOPOLOGIES AND PROTOCOLS 


Cover Story 


Telephone and cable systems use dramatically different communications architectures and stan- 
dards. If the RBOCs, interexchange carriers, and cable companies merge into the data highway, 
their systems will evolve to encompass each other's advantages. 


TELCOS 
(VOICE/DATA) 


Everybody 


Key users 


Media/backbone 97 percent 


digital fiber optic 


Media/local Copper wire, 


wirelass 
Topology Circult-switched, 


POTS, 
ISON, ATM 


Protocols 


homes are typically two- or four-wire un- 
shielded copper with limited bandwidth. 


The Internet. Riding on the shoulders of 
the phone system is a remarkable world- 
wide computer cooperative, the Internet, 
a government-subsidized experiment in 
distributed computing, electronic commu- 
nity, and controlled chaos. The Internet 
doesn’t own the pipes it passes through, 
and nobody owns the Internet, but it is 
growing by as many as 150,000 new users 
per month. If the wires and cables of the 
communications industry are the data high- 
way’s foundation, the Internet may pro- 
vide its language, culture, and customs. 
A unification of phone and cable sys- 
tems could bypass the Internet and threat- 
en its relevance, but given the Internet’s 
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rich human and informational capital, the 
more likely scenario is that its technology 
will be harnessed for the highway. A num- 
ber of companies are working to make the 
resources of the Internet, which has a no- 
toriously arcane interface and command 
structure, more accessible to businesses 
and individuals. 


Policymakers. Washington is working to 
resolve policy issues concerning the data 
highway. Proposed legislation to ease reg- 
ulations on cable and phone companies 
has the support of the Clinton administra- 
tion. The most significant remaining chal- 
lenge is how to ensure universal access to 
the information infrastructure. A princi- 
ple enshrined in phone regulation since 
the 1934 Communications Act, universal 
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SHORT TERM (1994-1996) 


e Backbone: existing standards (T1/T3, Х.25, 
basic-rate ISDN); increased use of frame 
relay, SMDS, and SONET; limited penetra- 
tion of ATM; TCP/IP for internetworking 

e Local loop: separate phone (POTS, ISDN, 
cellular) and cable (analog, pay-per-view) 
delivery systems; emergence of packet ra- 
dio and PCS wireless 

® Trials of radio- and cable-based interactive 
analog TV 


* Trials of ADSL video-over-copper 
e Trials of switched digital video 


* Increasing insensitivity of “smart” back- 
bone to end-point devices 


* Increasing commercialization of the In- 
temet 


e Continued growth of commercial and busi- 
ness on-line services and entry of new 
parties 


¢ Proliferation of easy-to-use retrieval tools 
and information agents 


e Lift restrictions on RBOC delivery of video 
content in and out of region, but retain re- 
strictions against in-region ownership of 
cable companies by RBOCs. 


е See more competition at local loop from 
interexchange carriers and aiternative- 
access carriers; maintain restrictions on 
RBOCs' providing long-distance service. 


e Encourage two wires into each home— 
coaxial cable and copper—and multiple 
services to business locations. 


ә Encourage greater penetration and tariff- 


ing of ISDN to business and residential 
users. 


* Encourage interactive TV tests to homes 
and husinesses. 


* Encourage universal access to data-high- 
way on-ramps: open platform, common 
carrier, user subsidies. 

e Ensure data security and privacy without 
trapdoors. 

e Encourage upstream/downstream band- 
width symmetry. 

* Maintain multiplicity of free data sources 
on the Internet. 


service requires telecommunications com- 
panies (or telcos) to cross-subsidize the 
cost of serving poor, rural, or other less- 
profitable customers with higher-margin 
clients such as downtown businesses. If 
the data highway is to become a national 
asset and the basis for an information so- 
ciety, access to it must be affordable to all 
(see the text box "Government Policy on 
the Data Highway"). 

Meanwhile, efforts are under way in 
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BYTE’s Recommendations for the Data | Highway 


MEDIUM TERM (1996-1998) 


e Backbone: primary-rate ISDN, frame relay, 
SMDS, SONET, and ATM; TCP/IP. 

ə Local loop: fiber-to-the-node, dual services 
(phone and cable on copper and coaxial 
cable) or singte-provider services (via coax- 

ial). Mix of POTS and ISDN, analog and 

digital cable. Some fiber to the home. Wide- 
ly installed wireless. 


e Bandwidth allocation remains skewed to 
downstream delivery. 


e Greater use of analog interactive TV. 


e Serious investment in switched digital video, 


ATM to the node. 
e Early use of HDTV. 


e Widespread use of personal communi- 
cators. 


POLICY 


* Lift restrictions on in-region cross-owner- 
ship between cable ard telcos. 

* Lift restrictions on RBOCs providing long- 
distance service. 


e Increase investment in fiber to the home 
and desktop. 


e Maintain antitrust vigilance toward infra- 
structure and content providers. 


countries outside the U.S. to build similar 
national networks. Canada, Germany, and 
Japan have major projects (see the text 
boxes "Data Highway Lags in Japan" and 
"Europe's Many Data Highways"). Many 
U.S. firms are rushing into foreign mar- 
kets to gobble up newly privatized tele- 
communications franchises or to conduct 
technical trials of systems they hope to 
replicate back home. Connecting all these 
regional initiatives, many argue, will be 
the existing, de facto international infor- 
mation infrastructure, the Internet. 


User Views 
The data highway "will have a tremen- 
dous effect on how we work and do busi- 
ness with banks and our customers and 
suppliers worldwide," says Barry Cole- 
man, senior economist for Texaco's alter- 
nate energy and resources department. 
“The dollars saved using electronic data 
interchange will be tremendous," he adds. 
Yet despite the potential improvements 
in productivity and communications prom- 
ised by the data highway, some corporate 
users remain wary. Bruce Smith, MIS man- 
ager for ENSR Consulting and Engineer- 
ing, says he is worried about security. “I’m 
nervous about things like that; it’s a dou- 
ble-edged sword.” (See the text box “High- 
way Safety: The Key Is Encryption.”) 


LONG TERM (1998-2001) 


INFRASTRUCTURE 


e Backbone: ATM over SONET, Broadband 
ISDN, SMDS over ATM, IPng 


e Local loop: single coaxial cable or fiber to | 


the home, running end-to-end ATM 
e Ubiquitous bandwidth symmetry 


* Switched digital video infrastructure in 
place 


e Wide adoption of HDTV and early use of 
3-D/virtual reality services 


For some users, security is of such para- 
mount concern that they don't even out- 
source their communications needs today 
to private network providers, much less 
anticipate using a public backbone to ex- 
change sensitive information. “A public 
information highway doesn't mean a thing 
to me," says Ben Fishman, LAN manager 
for the Wells Fargo Bank in San Francis- 
co, California. But Fishman acknowledges 
that on the customer side of the bank's 
business, on-line banking services over 
the data highway could be an attractive 
time- and money-saver. 

A SIM report examines nine areas of 
concem for business users of the data high- 
way: standards for connectivity and inter- 
operability, competitive versus regulato- 
ry forces, access, protection of rights, pace 
of development, funding of research, trans- 
port media, speed of data transfer, and the 
role of the Internet. As a rule, SIM advo- 
cates openness and competition wherev- 
er possible, but with adequate legal pro- 
tections to guard against monopolies and 
ensure equal access. As for the Internet, 
Keever of the Delaware Medical Center 
says: "We're concerned about its ability 
to scale up, both technically and adminis- 
tratively, as well as to provide appropri- 
ate security to end users." 


Long-Distance View 

Long-distance carriers provide the high- 
speed long lines that now interconnect re- 
gional and national phone systems—and 
that form the backbone of the Internet — 
but they have higher aspirations for their 
role in the information infrastructure: They 
are starting to get into the local-access 
business, and they plan to offer services 
(e.g., mail, directories, and information) 
and hardware/software products for cruis- 
ing the data highway. 

According to the terms of the 1984 
breakup of Ma Bell, the seven regional 
Bell operating companies, or RBOCS (i.e., 
Ameritech, Bell Atlantic, BellSouth, 


SINCE OUR UPS COSTS LESS, 
LET'S FORGET ABOUT PRICE 


FOR A MINUTE...MAN 


BECAUSE WHEN THE 
POWER DIPS, ITS 
NOT WHAT YOU PAID 
FOR YOUR UPS 
THAT'S IMPORTANT, 
ITS WHAT IT DOES 


$0 LET'S TALK ABOUT 
FEATURES... 


. The MINUTEMAN ALLIANCE 


A500 keeps your network 
safe from brownouts, the most 
common power problem. Our 
line-interactive technology 
continuously monitors and 
provides an automatic boost 
whenever power dips. This 
important feature prevents 


frequent battery usage, saving | 


the battery for more severe 
power problems. 

Other important features 
that make the MINUTEMAN 
A500 stand out are a 500 VA 


| Wiring Fault Indicator is 
| included to let you know 


| catastrophic. 


_ | MAKE THE COMPARISON YOURSELF 


rating, extensive status 
indicators and a Test 
button so you can 
confirm that the UPS is 
doing its job. A Site 


Model 


if there is a problem 
with grounding or other 
on-site electrical wiring 
problems that could be 


The Alliance A500 is 
compatible with 
MINUTEMAN's 
LanMaster unattended 
shutdown software for 
all operating systems to 
further protect your net- 
work, even when you're 
not there. 

If all UPSs were priced 
the same, the choice 
would be easy based 
only on features. But 
when you compare - 


| prices, the choice becomes even 
| more obvious. 


We don't believe you'll pay 
25% more for a product that 
gives you less. Call our POWER 
HOTLINE now and find out how 
to get more UPS for less. 


UNINTERRUPTIBLE POWER SUPPLIES 


1-800-238-7272 


Minuteman's product line includes UPSs and 


Voltage Regulators ranging from 300VA to 10 KVA. 


International models are available. 


1455 LeMay Drive 
Carrollton, Texas 75007 
214/446-7363 Voice 
214/446-9011 Fax 
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| JUDICIARY | 

e MODIFIED FINAL JUDGMENT, 
JANUARY 1984 
Judge Harold Greene’s decision broke up 
the AT&T Bell System and created the sev- 
en RBOCs. It forbade local telcos from 
manufacturing equipment, providing long- 
distance service, delivering video, or own- 
ing content. 

e INFORMATION SERVICES RESTRICTIONS 
EASED, OCTOBER 1991 
Responding to an appeals court order, 
Judge Greene lifted restrictions against 


RBOCs’ providing information services, al- 
lowing them to own news, sports, weather, 
and other data services distributed over 
their phone lines. 


* BELL ATLANTIC V. U.S., AUGUST 1993 
U.S. District Court Judge T. S. Ellis ruled un- 
constitutional the provision of the 1984 
Cable Act preventing local phone compa- 
nies from providing TV programming in 
their service territories. Now on appeal. 
Ruling applies only to Bell Atlantic. 


Nynex, Pacific Telesis, Southwestern Bell, 
and US West), provide regulated local 
service and are concerned with the local 
loop—how data, voice, and video services 
get in and out of customer sites. Long-dis- 
tance (or interexchange) carriers, such as 
AT&T, MCI, and Sprint, focus on the 
backbone and on value-added services. 
These roles, however, are starting to blur. 

One job now performed by long-dis- 
tance firms will remain the same in the 
data-highway era: They will provide the 
trunks, or long lines, that carry telephone 
traffic across the boundaries separating lo- 
cal service areas in the U.S. and into oth- 
er countries. These lines are almost en- 
tirely fiber now, and most use SONET 
(Synchronous Optical Network), a CCITT/ 
ITU standard that defines various levels 
of digital telephony service over fiber. 

Trunk lines range in capacity from TI 
rates (1.544 Mbps) up to OC-48 (2.4 Gbps) 
and beyond. Today's Internet backbone, 
for instance, is built on T3 (45 Mbps) lines 
operated by MCI. Local access from users 
to hosts and hosts to the backbone occurs 
at rates ranging from 2400 bps to 19.2 
Kbps for dial-up, or via leased lines at mul- 
tiples of 56 Kbps or 64 Kbps up to the Т1 
rate of 1.544 Mbps. 

The complex telco regulatory structure 
permits other roles for long-distance car- 
riers as well. They can manufacture equip- 
ment, which RBOCs cannot do. Long-dis- 
tance companies also offer value-added 
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Government Policy on the Data Highway 


| LEGISLATIVE 


e HIGH PERFORMANCE COMPUTING ACT 
OF 1991 
Sen. Gore's bill authorized creation of the 
NREN (National Research and Education 
Network) and funded research on high- 
speed networking hardware and software. 


e H.R. 1757, NATIONAL INFORMATION 

INFRASTRUCTURE ACT OF 1993 

Author: Boucher (D-VA). Status: Passed 
House of Representatives September 1993; 
no Senate equivalent, but portions are 
found in S.4, which is pending. Would ex- 
pand on the High Performance Computing 
Act of 1991, providing coordinated feder- 
al program to develop and disseminate ap- 
plications for high-performance networking 
and high-speed networking in education, Ii- 
braries, health care, and provision of gov- 
ernment information. 


e H.R. 3636, NATIONAL COMMUNICATIONS 
COMPETITION AND INFORMATION 
INFRASTRUCTURE ACT OF 1993 
Sponsors: Markey (D-MAJ, Fields (R-TX), 
Boucher (D-VA), and Oxley (R-OH). Status: 
Introduced Nov. 22, 1993. Major геѕітис- 
turing of 1934 Communications Act; would 
permit telcos to deliver video, open local 
telco market to competition, provide for 
open platform, ensure universal service. 


e H.R. 3626, ANTITRUST REFORM ACT 

OF 1993 

Sponsors: Brooks {D-TX) and Dingell (D- 
MI). Status: introduced Nov. 23, 1993. 
Would phase out limitations placed on 
RBOCs by Modified Final Judgment to 1982 
consent decree breaking up AT&T. Would 
let U.S. Attorney General and FCC grant 
RBOCs the right to offer interstate and in- 
terexchange services, manufacture equip- 
ment, offer burglar alarm services, and 
own a partial interest (up to 50 percent 
or 80 percent, depending on conditions) in 
electronic publishing ventures. 


services, such as formatted data handling; 
both AT&T and Sprint, for instance, have 
begun to sell ATM backbone service di- 
rectly to customers who install private lines 
from their facilities to nearby long-dis- 
tance points of presence, or POPs. 

Most important, long-distance compa- 
nies are not enjoined from offering local 
phone service in competition with the 
RBOCs. The biggest news in this context 
is AT&T’s pending $12.6 billion acquisi- 
tion of McCaw Cellular Communications; 
wireless technology provides a means to 
bypass the RBOCs and connect customers 
directly to long-distance POPs. To the ex- 
tent that wireless communications become 


EXECUTIVE 


e THE NATIONAL INFORMATION 
INFRASTRUCTURE: AGENDA FOR ACTION, 
SEPTEMBER 15, 1993 
The Clinton administration proposed form- 
ing INF (Information Infrastructure Task 
Force], composed of federal officials, and 
“U.S. Advisory Council on the Nil,” com- 
posed of 25 public- and private-sector 
appointees. Among its goals: to promote 
private-sector investment; reform com- 
munications regulation; ensure universal 
service; promote applications in educa- 
tion, health care, manufacturing, and gov- 
ernment information; promote standards 
for seamless networking; ensure security 
and reliability; protect intellectual proper- 
ty rights; and improve management of the 
frequency spectrum. 


e VICE PRESIDENT GORE'S ADDRESS, 

JANUARY 11, 1994 

The administration yoiced support for the 
Brooks/Dingell bill (H.R. 3626), which 
would allow competition between local and 
long-distance phone companies and pro- 
poses creation of a new, optional class of 
regulation for broadband interactive ser- 
vices, called Title Vil. Three principles are 
paramount: private investment, fair com- 
petition, and open access. Legislation 
proposed by Clinton will aim to ensure uni- 
versal service and open access. The ad- 
ministration will also support other NII 
measures, including networking research, 
applications development, and electronic 
delivery of government services. 


4 


a key on-ramp to the data highway, the 
long-distance carriers—as well as wire- 
less providers such as RAM Mobile Data 
and the IBM/Motorola Ardis joint ven- 
ture—want a piece of the action. 

AT&T has yet more irons in the fire. It 
now owns the Eo and Go technologies for 
pen-based computing, signifying its in- 
tention to compete in the market for mo- 
bile end-user devices. And it has obtained 
agent-based communications software 
from General Magic, which forms the basis 
for an advanced messaging service called 
PersonaLink that AT&T unveiled in early 
January. 

The current regulatory environment 
works to the advantage of interexchange 
carriers, because they are freer than the 
RBOCs to move into new services. But 
with pending policy changes in Washing- 
ton, telecommunications competition could 
turn into a free-for-all. The result for cus- 
tomers could be fierce price competition 
and an explosion of service options. 

continued 


POWER SUPPLIES 


“The premier power-supply maker” 
John Dvorak, PC Magazine, March 30, 1993 


“The only company to go to for a power supply” 
Jerry Pournelle, Byte, April 1993 


STANDARD UNITS 
These UL/CSA approved, fully tested power 
supplies are the best basic units available. 
STANDARD 205 SLIM .................„.... „+ $89 
STANDARD 220 DESK/TOWER ........... $89 


ULTRA-QUIET UNITS 


Unrattle your nerves with 
an ultra-quiet Silencer 
power supply. Appreciated 
— by users since 1986, their 
"^ high-efficiency fans and 
low-turbulence circuitry 
reduce noise by up to 84%! 
A must for home office or multimedia applications. 
SILENCER 205 SLIM наны $119 
SILENCER 220 DESK/TOWER ........... $129 
SILENCER 270 DESK/TOWER ........... $179 


NOISE LEVELS (db) 


DRDINARY SILENCER 
POWER SUPPLY POWER SUPPLY 


Upgrade your computer with one Fs our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You'll get 50% - 10076 more power, 
built-in line conditioning, super-tight regulation, 
ultra-clean output, a high-capacity cooling fan, 
UL/CSA/TUV, a 2-year warranty for 300W 
models, and a 5-year warranty for the 450! Ideal 
for high-end workstations and network file servers. 
TURBO-COOL 300 SLIM/BABY ......... $169 


Power Packed Uperades. 


SOLID-STEEL CASES 


Give your computer a 
professional, high-tech 
look with one of our 
premium-quality, 
USA-made, all-steel 
cases. They re rigid— 
unlike light-weight 
E imports—so the PC's 
= components are always 
"M^ aligned and grounded. 
You'll enjoy easy system access, and with room for 
up to 18 drives, there's real expandability! 


Desktop Tower Monster 


Exposed Drive Bays: 5 6 13 
Total Drive Bays: 7 8 18 
Motherboard Capacity: 1 1 2 
Power Supply Capacity: 1 | 2 
Cooling Fan Capacity: 2 3 6 
Filtered Air Inlet: Yes Yes Yes 


Lockable Front Door: Yes No Yes 
Beige or Black Finish: Yes Yes Yes 
Meets FCC-B Specs Yes Yes Yes 


Made in USA Yes Yes Yes 
SOLID-STEEL DESKTOP CASE ......... $175 
SOLID-STEEL TOWER CASE ............ $295 
SOLID-STEEL MONSTER CASE ........ $895 


REDUNDANT POWER 


Eliminate the risk of network downtime or data loss 
due to power supply failure with the TwinPower 900 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two Turbo-Cool 450 power supplies 
in parallel, utilizing a special power-management 
interface module. A must for miston critical LANs, 
= 900 watts peak power t 
= 100X more reliable 
than a single-unit 
п load-sharing design 
ш hot-swap capability 
m 5-year warranty 


OVER-TEMP ALARM 


Don’t wait for the acrid smell of 
burnt components! With our | 
new 110 Alert, you'll know 
if your PC is overheating 4 
before damage occurs. 
Should the computer's 
temperature reach 110°F, a loud 
alarm warns you that a fan has failed or that the 
cooling system is inadequate to handle that extra 
hard drive or other peripheral you may have added. 
Compatible with any computer, the inexpensive 
110 Alert is compact, easy to install, and so reliable, 
it carries a lifetime warranty. 

110 ALERT V——— $29 


It's a fact. 486 chips run hot, often exceeding 185%! 
Now, you can cool your 486 to a safe 85°-95F with 
our popular CPU-Cool. It prevents random system 
errors and other heat-related problems. Consists of 
a mini-fan embedded in a die-cast heat sink that 
easily mounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insurance! 
a cools CPU 70°- 100% 
m prevents system errors 
п adds years to CPU life 
m thinner, quieter, and 
better-built than cheap 
_ imported imitations. 
m safe, simple installation 


CPU TEMP (°F) 


TURBO-COOL 300 DESK/TOWER .. $189 т monster-case compatible CPU-COOL (FOR 486s) 
TURBO-COOL 450 DESK/TOWER ... $349 — TWIN-POWER 900.......................... $995  PENTACOOL (FOR PENTIUM) ........ $39 
PE POWER & COOLING, ING. 


5995 Avenida Encinas, Carlsbad, CA 92008 * (619) 931-5700 * (800) 722-6555 * Fax (619) 931-6988 


We accept Visa, MC, COD, or РО on approved credit. Warranty period: Five years for Twin Power and Turbo-Cool 450, Two years for Turbo-Cool (except 450), Silencer, and CPU coolers. One year for all others (except 110 Alert). 
Hours; 7 a.m. - 5 p.m. (PT) Mon. - Fri. Silencer, Turbo-Cool, TwinPower, CPU-Cool, PentaCool, and 110 Alert are trademarks or registered trademarks of PC Power & Cooling, Inc. ©1993 PC Power & Cooling, Inc. 
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`- Twisted-pair . | 
. Ccopperphone wire . 


ADSL attempts to use existing copper phone wire for broadband interactive video and other high-speed digital 


services. An experimental variation on ADSL, known as DMT {Discrete Multi-Tone), squeezes four one-way video 
channels onto ordinary twisted-pair wiring, along with a two-way interactive backchannel and two ISDN channels— 


still leaving room for regular analog telephone service. 


RBOC Realignment 

The local phone companies are the van- 
guard of data-highway construction; their 
lines into homes and businesses are the 
access ramps to the backbone. Yet their 
perspective is different from that of the 
interexchange carriers because RBOCs 
have, in effect, been treated as utilities for 
the last decade. 

Two critical restrictions imposed on the 
КВОС by the 1984 breakup of the Bell 
system were that they could not own in- 
formation services and could not deliver 
video content within their designated ser- 
vice areas. The judicial, executive, and 
legislative branches of the federal gov- 
ernment are now racing to see who can 
lift these provisions fastest: Last August, a 
federal court decision on behalf of Bell 
Atlantic wiped out the video restriction, 
pending appeal; and both White House 
initiatives and Congressional legislation 
have been introduced to ease regulation. 

Until new regulatory structures are in 
place, the RBOCs are growing by buying 
cable properties outside their regions; the 
best-known deal is the pending $25 bil- 
lion merger of Bell Atlantic and Tele-Com- 
munications, Inc., or TCI, the nation’s 
largest cable provider. At the same time, to 
protect themselves from expected compe- 
tition from other RBOC/cable partnerships, 
they are retrofitting their local systems to 
support video. 

Several approaches are being used. Bell 
Atlantic has conducted trials in northern 
Virginia and central New Jersey. The Vir- 
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ginia test harnesses ADSL (Asymmetri- 
cal Digital Subscriber Line), a new tech- 
nology that lets conventional copper wires 
carry up to 1.54 Mbps of data—enough 
to deliver one channel of precompressed 
movies to a single user. The data is sent 
through the switched phone network to a 
set-top box that decompresses it and con- 
verts it back to NTSC analog video for de- 
livery to the TV. The Virginia trial, which 
began with a few Bell Atlantic employ- 
ees, is evolving into a market test of some 
2000 consumers in northern Virginia. 

ADSL is a quick-and-dirty way to pump 
digital video over the existing copper plant. 
It’s no match for 50 channels of cable, but 
with a pair of set-top boxes and an A-B 
switch, customers could receive video 
feeds from both their cable company and 
their phone company. By late 1994, says 
Bell Atlantic vice president of technolo- 
gy John Seazholtz, ADSL is expected to 
support up to 6 Mbps of video plus ancil- 
lary services, as well as multiple users per 
premises and, when real-time compres- 
sion arrives in 1995, live TV. 

ADSL can also play a role in nonvideo 
applications. For instance, Bell Atlantic is 
considering bundling together Internet ac- 
cess software, ADSL compression, and 
ISDN service, to give customers easy, 
high-speed access to the Internet. The 1.54- 
Mbps downstream data rate would make 
downloading image files hundreds of times 
faster than over a modem, while upstream 
data transfers, at ISDN speeds, would be 
upwards of 25 times faster. This raises the 


interesting possibility of CompuServe or 
Internet ftp sites becoming multimedia ser- 
vice providers. 

Bell Atlantic's New Jersey trial uses a 
much more ambitious and expensive ap- 
proach, based on technology from Broad- 
Band Technologies (BBT) of Durham, 
North Carolina. BBT's system consists of 
several pieces. À host digital terminal 
combines telephony feeds from central 
phone offices and digital video feeds from 
cable headends and sends them over a sin- 
gle paired-fiber cable (for two-way trans- 
mission) to an optical network unit. (A 
cable headend is the central point at which 
TV signals downlinked from satellites and 
supplied by local stations are modulated 
onto the cable. A BBT device converts 
this analog video to digital.) The optical 
network unit, located at or near the cus- 
tomer site, then splits the signal back into 
digital video and analog telephony com- 
ponents and sends them, respectively, via 
coaxial cable to a digital set-top box and 
via copper wire to a standard phone. Re- 
turning signals follow the reverse path. 
BBT's set-top box is being developed with 
Philips Consumer Electronics and Com- 
pression Laboratories. 

Although BBT's architecture requires 
installing fiber nearly to the customer site, 
most telecommunications and cable com- 
panies were already doing this anyway. 
BBT’s advantage is that it uses only a sin- 
gle fiber for voice and video data. Further- 
more, it adds star-topology switching to 
the video distribution system, providing 
customers with guaranteed but asymmet- 
rical downstream and upstream bandwidth. 

Bell Atlantic's BBT trial builds on a ba- 
sic premise: that there will be two wires 
reaching into the home—the copper and 
coaxial cable already found in over 60 per- 
cent of U.S. households. Coaxial cable has 
ample bandwidth to support the applica- 
tions envisioned so far for the data high- 
way, especially if the backchannel is pro- 
vided through the switched phone system. 

Others foresee only one wire: a coaxial 
cable or a single fiber. Cable companies 
like TCI hope to provide both video and 
voice/data service over a single coaxial 
cable. Pulling fiber everywhere is too ex- 
pensive to justify (estimates range as high 
as $400 billion to do every business, home, 
and school in the U.S.) until demand for 
broadband services is better understood 
and content offerings have matured. 

Besides, as Seazholtz points out, all- 
fiber connections pose a tricky technical 
problem: how to keep phone service alive 
during a power failure. The lasers used to 
drive fiber optics in the office or home 
would have to draw AC current and thus 


“You asked for a powerful and aflordable 
tool to develop client/server applications. ‘That's 
why I developed System Architect 5.07... 


Developers and project teams looking 8 
for a CASE-based tool for client/ 
server application development will find 
the answer in System Architect™ 3.0. 
This latest version of the CASE 
price/performance leader includes 
the features of expensive tools for a 


fraction of the cost. 


System Architect 3.0. 


SA 3.0 simplifies the development of 
client/server applications by support- 
ing multiple methodologies including 
Information Engineering, Gane & | 
Sarson, Yourdon, IDEF, OOA&D, E 
SSADM IV, Shlaer/Mellor, and B 
Ward & Mellor. It also features an 
integrated data repository you can 
customize. And it runs under MS 
Windows? or IBM's OS/2 PM.” 


Flexibility And 
Functionality. 
The ideal combination of flexibility and func- 
‘eee tionality has made SA the undisputed 
9 price/performance leader. As the needs 
Microsorr Of developers have changed, so has the 
WINDOWS. scope of SA's features and options: 

SA Screen Painter: Allows repository- 
based development of GUI screens and menus 
or character-based screens. 

SA Object-Oriented Version: 
Booch '91 and Coad/Yourdon. 

SA Reverse Data Engineer: Reverse engi- 
neers SQL databases, including SQL Server, 
SYBASE, DB2, Informix, and Oracle. 

SA Schema Generator: Generates DDL 
and SQL triggers from entity models for 
Oracle, Informix, Ingres, PROGRESS, 
Paradox, dBASE III, DB2, SQL Server, 
SYBASE, and other SQL and 4GL databases. 

SA Project Documentation Facility: 
Enables the automatic generation of 

=т= £1 deliverables 
foes wich desk- 
top publish- 
ing quality 
from SA 
Encydopedia. 
Я «Punr GUI 
al 
repository. 


rra 


Supports 


Choose Your Development 
Environment. 
SA/PowerBuilder Link: Allows the 
exchange of design information between SA 
and PowerBuilder for the development of 
more robust client/server applications. 
SA/SQL Windows Link: Works with 
Gupta's SQL Windows. 


5 A REPOSITORwY!Y 


SA OBJECT-ORIENTED 
oo SAREVERSE DATA ENGINEER 


LOT 


SAFSOL WINDOWS LINK 


aSystem Architect 3.0 covers your development lifecycle 
with a complete range of features and options. 


Put Your Project Team In 
A Class Of Its Own. 


System Architect 3.0 makes your project team 
more productive with a range of capabilities 
including: 

Network Version: Allows multiple team mem- 
bers to work concurrently on a project while 


j= = 4 
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sharing фе SA Repository by locking diagram 
and ‘data dictionary records. 

Network Security: Allows Project Managers 
to uniquely identify and classify personnel with 
appropriate levels of authorization. 

Acres Control: Allows team members to 
check-out, check-in, or freeze encydopedia 
objects with defined authorization. 

Version Control: Allows project encyclope- 
dias, and their related files, to be saved and stored 
with appropriate version-identifying data. 


(Available in version 3.1) 


Call Us Today At 


800-REAL-CASE, X138. 


To find out how to qualify for your free 
30-day evaluation copy, call us today, or fax 
us at 212-571-3436. 


SYSTEM KZN 
ARCHITECT ЁЎ. 


Popkin Software & Systems, Inc., 
11 Park Place, New York, NY 10007 


England 44-926-881186; Benelux 31-3406-65530; 
Germany 49-6151-82077; Italy 3949-8700366; 
Switzerland 41-61-6922666; Denmark 45-45-823200; 
Australia 61-02-346499; Sweden 46-8-626-8100; 
Elsewhere 1-212-571-3434 


© 1994 Popkin Software & Systems, Inc. The System Archirect logo is a trademark of Popkin Software & Systems, Inc. All other brand aad product names arc trademarks or registered trademarks of their respective holders. 
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Data Highway Lags in Japan 


Asao Ishizuka 


The data highway hasn't yet come to Japan. NTT (Nippon Telephone & Tele- 
graph), Japan's largest common carrier, has a backbone that is already 65 percent 
fiber, and corporations are using this fiber for intra- and intercity communications. 
ISDN is also available—there are more than 230,000 basic-rate ISDN circuits (64 
Kbps) and 3100 primary-rate circuits (1.5 Mbps). 

Implementing fiber to the home, or even fiber to the curb (also known as the 
Next Generation Communications Infrastructure) will be a long, tough road. NTT 
estimates that the cost to develop the new infrastructure will be $410 billion; if $18 
billion is allocated annually for this, the new infrastructure will be built by 2015. 

Japan has also experienced a very slowly developing cable business. This is due 
in part to widespread coverage by broadcast TV, a large number of video rental 
shops, and the availability of alternative entertainment sources, such as Direct 
Broadcast Satellite, which now dishes out NTSC and HDTV signals to nearly 6.3 


million subscribers. 


However, some Japanese multimedia network researchers think that the real use 
of the information highway will be for professional and business applications, not 
for the home, because of its cost. The Ministry of Posts and Telecommunications 
decided in December 1993 to deregulate CATV and boost the integration of broad- 
casting and communications by repositioning cable as a core medium. Under the 
new rules, cable businesses will be able to provide communications services in ad- 
dition to broadcasting, and foreign carriers will be able to enter the Japanese cable 
business. Nynex is already getting ready for experimental CATV service in Yoko- 
hama with Japanese partners, starting in the spring of 1994. And TCI is starting an 
advanced CATV service in Tokyo with Suginami CATV, beginning in October 


1994. 


Asao Ishizuka is a senior writer in the PC Bureau of Nikkei Business Publications, Inc. (Tokyo, 
Japan). He can be reached on the Internet at asao@farnsworth.mit.edu, on CompuServe at 


74120,1663, or on BIX as "asaoi." 
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would fail during an outage. BBT’s hy- 
brid architecture, in which active optics 
Stay at the curb while buildings remain do- 
mains of passive electronics, appears to 
be a safer solution for customers. 

On the opposite coast of the U.S., Pa- 
cific Bell has announced an ambitious 
multibillion-dollar plan to go it alone, with- 
Out a cable partner, and rewire California 
with fiber and coaxial cable. It aims to pro- 
vide not just a “video dial tone" (its right to 
do so relying on the Bell Atlantic precedent 
or new FCC regulations), but video tele- 
phony and data access as well. Says Keith 
Cambron, Pac Bell's director of systems 
engineering for consumer broadband: 
"Video telephony, because it's symmetri- 
cal and point-to-point, requires more of a 
telephony model than a CATV model." 

Pac Bell's design presumes, as a starting 
point, a heterogeneous mix of end-user 
devices. Cambron identifies a minimum 
of eight: standard analog phones; standard 
cellular phones; home computers linked 
to the network by analog modems or dig- 
ital ISDN ports; RF modems that attach 
CATV to an individual PC (via an add-in 
card) or a network of PCs (via an RF-to- 
Ethernet converter); conventional analog 
56 
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set-top boxes; advanced digital set-top 
boxes; and plain old cable-ready TVs and 
VCRs. In other words, the network envi- 
sioned by Pac Bell doesn’t make existing 
equipment obsolete, and it adds new digi- 
tal services incrementally. 

The architecture is similar to that of oth- 
er switched systems. Central office switch- 
es communicate by digital fiber to neigh- 
borhood nodes that serve roughly 500 
customers. From the fiber nodes to the 
customer site is shared coaxial cable, 
which terminates at an NIU (network in- 
terface unit) attached to the side of the 
building. From there, separate signals are 
fed by coaxial cable and copper to video 
and telephone devices. Cambron contends 
that there is enough upstream bandwidth in 
this design to permit video telephony. 

At the back end is where Pac Bell’s 
legacy as acommon carrier becomes most 
evident. The central switch communicates 
with a video gateway, which according to 
Cambron still needs development. This 
gateway provides the user’s first-level 
menu selections; the second-level menus 
are for each particular service provider. 
All these interfaces are open and work co- 
operatively. “We want to encourage as 


many suppliers as possible to get onto our 
network with gateways to their video ser- 
vices,” Cambron says. 


From Trunks to Stars 

Cable companies already have the most 
bandwidth into American homes, but they 
haven't wired up many schools or busi- 
nesses. They also have the most to gain 
from retrofitting their networks to become 
data-highway access roads: While hold- 
ing onto their video delivery business, they 
could unseat the RBOCs by providing lo- 
cal access to long-distance carriers. The 
key technical need is to push fiber closer to 
the final delivery point. TCI and others 
are doing that, following models similar 
to the Bell Atlantic/BBT and Pac Bell proj- 
ects. Time Warner is trying a more radical 
approach that employs ATM. 

Cable systems are moving in roughly 
the same direction as RBOCs, which is 
why their partnerships seem so logical. 
TCI, for instance, announced in 1993 that 
it would spend $2 billion over the next 
few years to upgrade its system with fiber 
nodes and support for video compression. 
The upgrade was widely misreported to 
mean that TCI would supply 500 chan- 
nels of cable; the truth, according to vice 
president of TCI Technology (TCT's tech- 
nology subsidiary) Bruce Ravenel, is that 
TCI will have enough capacity for 500 
channels for a variety of business and con- 
sumer services, including traditional broad- 
casts, pay-per-view or video-on-demand, 
videoconferencing, voice telephony, and 
on-line access. 

Traditional cable systems use a distrib- 
utive architecture antithetical to two-way 
communications. Area headends, or cable 
programming distribution points that serve 
thousands of subscribers, receive program- 
ming via satellite or feeds from local broad- 
casters and shunt them onto coaxial ca- 
bles that run into neighborhoods, with 
cable drops to individual homes. Chan- 
nels are broadcast in 6- MHz bands be- 
tween the frequencies of 50 MHz and 450 
MHz, although newer systems can go up to 
750 MHz or higher. 

The two biggest changes since cable 
emerged 40 years ago were the develop- 
ment of addressable channel selectors (i.e., 
set-top boxes with individual IDs that can 
accept messages broadcast through the ca- 
ble system) and the discovery of a way to 
modulate analog video over fiber media. 
Cable systems have dramatically improved 
picture quality by shipping source pro- 
gramming around on interference-free fiber 
instead of coaxial cable. Their potential 
for two-way communications, however, 
is still constrained by an analog trunk-and- 
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files with just a click of the mouse. Sit Windows® you'll feel right 
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| | c 7 Indigo Magic user interface. 


Work in the first true multimedia 

interface — the Indigo Magic™ User 
Environment — and merge 3D, blistering 
2D graphics, audio, video, and text. 


INDY 


The IndyCam™ color digital camera INDY™ comes complete with all the 
is standard equipment; the most sens- hardware you need for media-mail and 
ible input device for the visual world. video conferencing. 


Achieve almost reckless speed with a 
It runs applications for every major 150MHz R4400™ or 100MHz R4000® | 
platform: Windows/DOS, Mac, and processor and a true 64-bit architecture. 
UNIX — all simultaneously. 
Р, Despite a wafer-thin profile, INDY is 
Built-in ports accommodate every device — 7 packed with андо, video, and 2D and 
imaginable: even VCRs, all your CDs = с: و‎ yet still has plenty of 


(image, music, and data), and MIDI. 
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Run the world's best software for image 
` processing, CAD/CAM, chemistry, GIS, 
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The video capabilities are 


With its volume buttons, headphone jack, and digital and analog audio 
1/05, it's like a sound system built into a computer. 


Here’s the machine that finally unites communications and 
computing; the machine that lets you design, 


simulate, and demonstrate in three dimensions; the machine for everyone who 
uses multimedia as a tool, not a toy. It also happens to be a nitro-fueled computer 
with afterburners. Call 1-800-431-4331, Dept. B26 for both sides of the story. Siiontvaphics 


INDY inciudes all the features above, plus: 32MB of RAM (expandable to 256MB); IndyCam color digital camera; 3: microphone: ; 8-bit graphics w/ Virtval-24 support; 3 juggling balls; 147 16; 


“or 19° non-interfaced monitor; external volume controls; 2 GIO32 high-performance expansion slots; space for 2 hard disk drives (accepts 21MB 3.5" floptical drive that reads/wntes Macintostff DOS and UNIX diskettes); Display PostScript*; Indigo Magic" User Environment; Hot 
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Europe's Many Data Highways 


BERND STEINBRINK 


Н: built а uniform standard 
for Euro-ISDN that was accepted 
by 26 network companies in 20 coun- 
tries, France Telecom and Deutsche 
Telekom are now trying to establish a 
European standard for the next genera- 
tion of high-speed networks. In cooper- 
ation with British Telecom, Spanish 
Telefonica, Italian STET/ASST, and 
Swedish Telia, the companies will build 
a Europe-wide, high-speed digital fiber 
network called the Global European 
Network, or GEN, that should be the 
precursor of a future ATM (Asynchro- 
nous Transfer Mode) network. In the 
mid-1990s, GEN is expected to be ab- 
sorbed into the METRAN or Managed 
European Transmission Network, which 
will support data transmission at rates 
of up to 155 Mbps across Europe. 

AT&T now cooperates with most of 
these state companies on national ATM 
projects, as well as on PEAN (Pan Eu- 
ropean ATM Network), a pilot project 
set up by 18 European operators to test 
a broad palette of communication ser- 
vices. By mid-1994, PEAN will have 
nodes in Austria, Belgium, Denmark, 
Finland, France, Germany, the Nether- 
lands, Norway, Spain, Sweden, and 
perhaps other countries; interoperabil- 
ity tests scheduled for then will allow 
transmission of video and image data 
across the high-speed network. PEAN 
members have agreed to purchase and 
install ATM cross-connections that 
meet standards and recommendations 
from CCITT/ITU and ETSI (the Euro- 
pean Telecommunication Standard In- 
stitute), as well as specifications from 
Heidelberg-based Eurescom. 

France Telecom has started yet an- 
other project with Telecom PTT Swit- 
zerland called Betel (Broadband Ex- 
change over Trans-European Links), 
which began trials in September 1993 
with the interconnection of several re- 
search facilities in France and Switzer- 
land. Applications running on the Betel 
network include distance learning via 
videoconferencing and sharing super- 
computers for scientific computing 
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tasks. The platform consists of 34-Mbps 
fiber-optic circuits, and the different 
sites are equipped with FDDI (Fiber 
Distributed Data Interface) LANs 
linked to the ATM platform. Starting 
this year, cost-effective LAN intercon- 
nections at very high speeds via ATM 
networks will be offered. 

Another France Telecom ATM proj- 
ect is Brehat, a complete communi- 
cation system for videoconferencing, 
video transmission, LAN interconnec- 
tion, and circuit emulation. The first 
segments of this network will be de- 
ployed in the cities of Lannion and 
Rennes and at several sites in the Paris 
region this year. Full-scale commercial 
launch is planned for 1995. By then, 
about 17,000 kilometers of fiber-optic 
lines will be installed in France. 

Britain is a special case because it 
liberalized its telecommunications in 
1991, allowing TV and telephone on 
the same network and making invest- 
ment in fiber optics profitable for pri- 
vate companies. One of the most un- 
usual projects involves a company 
called Energis, which is owned by the 
12 regional electric companies in En- 
gland and Wales. Energis is planning a 
nationwide fiber-optic network that pig- 
gybacks on the power grid. The com- 
pany was granted a full telecommuni- 
cations operating license last May and 
since then has installed 1200 km of 
fiber by wrapping it around the wires of 
overhead electrical lines. By the spring 
of this year, Energis's services—voice, 
data, image, and multimedia—will link 
20 of the country’s largest cities and 
be available to businesses and residen- 
tial customers. By January 1995, En- 
ergis will extend the network to all ma- 
jor towns in the country. 

Germany already has one of the most 
extensive fiber-optic networks in the 
world. Deutsche Telekom has installed 
fiber in about 80 large cities and con- 
nected them to each other via fiber. 
This is the basis for a network called 
VBN (Vermittelandes Breitbandnetz), 
which was first launched in February 
1989. VBN allows data transfers at up 
to 140 Mbps for videoconferencing and 
is connected via satellite to interna- 
tional videoconferencing networks. 


VBN will be the foundation for a 
fiber-optic network leading into cus- 
tomer homes. One pilot project, BER- 
KOM (Berlin Kommunikation), has 
already been installed in Berlin for ap- 
plications such as telepublishing, tele- 
medicine, and city information systems. 

In western Germany, the fiber-optic 
network will be built up through intro- 
duction of broadband communications 
services. A pilot ATM project called 
Broadband ISDN is scheduled for ear- 
ly this year, starting in Berlin, Ham- 
burg, and the Bonn/Koln (Cologne) re- 
gion. By 1996, the network will be 
made available for general use. 


Group Effort 

The three best-known Pan-European 
initiatives are RACE, ESPRIT, and IM- 
PACT, all started by the EC (European 
Community) in the 1980s. RACE (Re- 
search and Development in Advanced 
Communication in Europe) is focused 
on integrated broadband communica- 
tions and image/data communications. 
ESPRIT (European Strategic Program 
for Research in Information Technolo- 
gy) began in 1984 and is now in its third 
phase. Its focus is information technol- 
ogy, and it includes an Office and Busi- 
ness Systems subprogram, slated to run 
from 1991 to 1994, that deals with im- 
age compression techniques for inter- 
active media. 

IMPACT 1 (Information Market Pol- 
icy Actions) ran from 1988 to 1990; in 
December 1991 the EC adopted its suc- 
cessor, IMPACT 2, to establish an in- 
formation services market in two key 
areas: interactive multimedia and geo- 
graphical information. At the end of 
1993, another effort, Info Euro Access, 
was established to develop the Euro- 
pean market for information services, 
especially those using broadband com- 
munications and Euro-ISDN. 

Most European ATM networks will 
remain pilot projects until the middle of 
the 1990s and will likely be used for 
business communication afterward. 


Bernd Steinbrink is a freelance journalist based 
in Oldenburg, Germany. He can be reached 
on CompuServe at 100277,3444 or on BIX c/o 
"editors. " 
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Highway Safety: The Key Is Encryption 


PAULINA BORSOOK 
ow will information sent over 


2 the data superhighway be kept 
safe and secure, ensuring privacy 
for individuals and commercial 
operators? This question is 
far from resolved, and it 
has provoked heated 
controversy about en- 
cryption regulations. 
Data encryption is 
vital because it’s the 
only way to ensure that 
data is kept strictly private— 
especially as communication 
shifts more and more to wireless 
pathways. Other security measures, 
such as requiring passwords or physi- 
cally restricting access to a network, 
are less reliable. According to Stephen 
Crocker, vice president at Trusted In- 
formation Systems (Glenwood, MD) 
and Internet area director for securi- 
ty, encryption implemented in hard- 
ware will be able to keep up perfectly 
well with gigabit speeds, but hardware 
implementations may prove too cost- 
ly in component prices, space, or pow- 
er consumption for inexpensive con- 


sumer devices such as set-top boxes or 
cellular phones. On the other hand, soft- 
ware encryption may not be able to 
keep up with very high-speed applica- 
tions. 
Atthe level of technology, how to 
use encryption routinely has not 
been worked out. Yet it's es- 
sential: To feel comfortable 
using the data highway, 
consumers must be 
sure that information 
about their tastes and 
habits is kept private 
unless they authorize its 
release. Crocker points out 
that while DES, the most com- 
mon U.S. encryption technology, 
has been recertified by NIST (Na- 
tional Institute of Standards and Tech- 
nology) for another five years, in- 
creasingly powerful computers may 
soon "have enough brute force to break 
yesterday's code," meaning the years- 
old DES technology. 

More secure schemes exist, and 
this has led to a new kink to the en- 
cryption debate: how law enforce- 
ment agencies should deal with vir- 
tually uncrackable new public-key 
and compound encryption techniques, 
such as PGP (Pretty Good Privacy). 


These schemes can protect people from 
malicious industrial competitors—or 
stymie law-enforcement agencies on 
the trail of a criminal money-laundering 
scheme. 

The Clipper chip proposed by the 
U.S. government largely for telephone- 
based communications uses an encryp- 
tion technology that provides a "back 
door" accessible to government agen- 
cies authorized for a wiretap. The pro- 
posal has been met with a storm of 
legal and technological controversy, 
although the government has said it is 
considering alternatives. 

Despite Clipper, "it's not a big trick 
for criminals to encrypt conversations,” 
says Crocker; they can, for instance, 
obtain foreign DES products. So un- 
less the U.S. government makes Clipper 
mandatory on all telecommunications 
gear and, in Crocker’s words, “outlaws 
stray cryptography”"—two actions it 
has repeatedly said it will not take— 
there is no reason society’s bad ele- 
ments would use products that give law 
enforcement a means to entrap them. 


San Francisco-based writer Paulina Borsook 
wrote about security in the May 1993 issue of 
BYTE. She can be reached on the Internet as 
loris@ well.sf.ca.us or on BIX c/o “editors.” 


branch topology in which the source signal 
passes through 30 to 50 cascaded ampli- 
fiers before reaching each destination. 
Unlike with the switched phone system, 
all the nodes in a given area share a com- 
mon cable, as on a "shared media access" 
LAN such as Ethernet. In theory, with a 
contention access scheme like Ethernet's 
CSMA/CD, customers ought to be able to 
vie for upstream bandwidth and send mes- 
sages to each other or to a server; unfor- 
tunately, each drop on the cable produces 
electrical noise (i.e., noise ingress), which 
is progressively magnified on its way back 
up the cascade to the point where it over- 
whelms the signal. Even without the noise 
problem, the thousands of customers on 
each cable segment would rapidly deplete 
the available upstream bandwidth. 
According to Mario Vecchi, vice pres- 
ident of network design and architecture 
for Cable Television Laboratories (Cable- 
Labs)—the cable industry's equivalent to 
Bellcore, the joint research facility of the 
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RBOCs—the solution to this problem, 
now being implemented by cable provid- 
ers, is to reduce the number of amplifiers 
in the cascade and the number of drops on 
each segment. By pushing fiber further 
into a given area, each segment can serve 
up to 500 customers, and only 3 or 4 am- 
plifiers come between the fiber node and 
the user. At the same time, new super 
headends connected by SONET rings will 
serve 100,000 or more customers. This 
standards-based architecture will let cable 
systems interconnect more easily with tel- 
cos and data services. “Point-to-point links 
just to serve our own needs are no longer 
possible,” says CableLabs’ Vecchi. 
Existing frequencies between 50 MHz 
and 750 MHz will be used for downstream 
broadcast, while the subsplit frequencies 
from 5 MHz to 42 MHz are available for 
upstream data. At 6 MHz per channel, this 
translates into six channels of full upstream 
video, or many more subchannels of text or 
other data. The local loop will still share 


media, and the contention access protocol 
hasn’t been determined, although one like- 
ly contender is DQDB, which is an IEEE 
standard used in MANS (metropolitan-area 
networks). 

TCI Technology's Ravenel says TCI is 
implementing a scheme like Vecchi de- 
scribes, with an added twist: The company 
will actually install two coaxial cables to 
each feeder, one of which will be "dark" 
until sometime in the future. The primary 
wire will be configured with asymmetrical 
bandwidth: downstream from 50 MHz to 
750 MHz or higher, and upstream in the 
subsplit frequencies. Ravenel asserts— 
and many agree— that in the near term, 
information and consumer services will 
be heavily biased in favor of data deliv- 
ery. The upstream bandwidth available on 
the first cable will be enough to support 
voice phones, two-way data, PCS (per- 
sonal communications services, the new 
wireless spectra that will be auctioned off 
by the FCC this year), and video telephony, 
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The Tools for New TV 


TOM R. HALFHILL 


T» of it as the world's largest 
WAN (wide-area network) with the 
world's largest database servers at one 
end and the world's largest number of 
clients at the other: That's the vision for 
broadband ITV (interactive TV). 

The clients, of course, are ordinary 
T V sets, augmented by a new genera- 
tion of digital set-top boxes that will 
rival the processing power of today's 
PCs and workstations. The servers are 
likewise a new breed of computers that 
not only have enough storage for vast 
libraries of movies, TV shows, and mul- 
timedia applications, but also are capa- 
ble of feeding that data downstream to 
millions of users—in real time, on de- 
mand. In between, tying everything to- 
gether, is the nationwide broadband net- 
work that flawlessly switches all this 
traffic while ensuring that every trans- 
action is billed to the appropriate user. 

The whole system is far larger and 
more complex than anything that exists 
today. Its nearest relative is the public 
telephone system—a low-bandwidth 


Broadband Interactive TV 


Headend video server 


network that terminates into relatively 
simple analog devices and is designed 
to deliver communications instead of 
content. ITV is so new that critical 
pieces of the hardware and software 
technologies are still being invented. It 
won’t come cheap, it won’t come easy, 
and it probably won’t come as quickly as 
some people are predicting. 

Will it come at all? No question. ITV 
definitely isn’t a technology in search 
of a solution. In fact, it’s the technology 
that’s the problem. 

Consider, for example, the servers 
that will form the hub of this great net- 


* work. Most of today's databases store 


relatively simple data (e.g., names and 
addresses), and their 1/O model is trans- 
actional, so minor delays are common 
when accessing records. But headend 
servers on the ITV network must store 
full-motion video, stereo sound, and oth- 
er rich data types. These “video servers" 
must also achieve real-time or near real- 
time throughput, because even brief de- 
lays will cause visible glitches on home 
TV screens. 

Oracle (Redwood Shores, CA), which 
hopes to become a key player in this 
field, says that most of its current data- 
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To provide video-on-demand, multimedia encyclopedias, and other new services, ITV networks will need high- 
speed servers with vast amounts of mass storage. Material will be stored on digital tapes or optical disks in 
automated jukeboxes. When the network recelves a user's request via the upstream backchannel, the server 
will retrieve the appropriate file from the jukebox and copy It to a hard disk array, from which the compressed 
video will be spooled downstream to the user's digital set-top box. The box will decode and decompress the 


video and then modulate an analog signal for the TV. 
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base customers manage 100 to 150 GB 
of data. Oracle’s biggest customer, a 
credit-history company, has a database 
approaching 1 TB (1024 GB). But the 
ITV network of the future will store the 
world’s entire movie library, estimated at 
65,000 films. Each film requires 1.5 GB 
or more of storage when compressed in 
MPEG-2 format. That adds up to about 
95 TB. Now add all the historical news 
footage and popular TV shows that will 
eventually be stored, too. And don’t for- 
get the other content, such as electronic 
catalogs and interactive encyclopedias, 
and things yet to be imagined. 

The buik of this material will be ar- 
chived in near-line storage: banks of au- 
tomated jukeboxes that can mount tape 
cartridges or optical disks on the video 
server within seconds of a user’s request. 
The server will copy the video onto its 
local mass storage, probably striping the 
data across arrays of hard disks for re- 
dundancy and faster access. Then it will 
buffer the data in RAM while pumping 
it downstream to the user’s set-top box. 
Frequently accessed material, such as 
the most popular movies and games, 
may be permanently maintained on local 
storage. Special software will track view- 
ing habits, automatically loading /7'5 a 
Wonderful Life in December. 

Consumers will expect the same reli- 
ability from the ITV network that they 
do from the public phone system, so 
video servers will need careful mainte- 
nance. An array of 1000 hard disks will 
lose an average of one drive per day, ac- 
cording to MTBF (mean time between 
failure) statistics. Technicians will pa- 
trol rooms of servers and jukeboxes, hot- 
swapping failed drives on the spot, just 
as they used to keep ENIAC running 
by constantly replacing blown vacuum 
tubes. 

If the storage requirements of video 
servers seem daunting, the I/O is night- 
marish. During peak hours in major 
cities, thousands of people may be re- 
questing videos. Today's broadcast mod- 
el is synchronous: One “copy” of a movie 
is sent over cable or the airwaves to a 
mass audience, and everyone watches 
it at once. Pure video-on-demand is asyn- 
chronous: If 5000 people on Saturday 
night want to watch the latest hit film, 
only a few will punch in their orders at 


the same moment. Thus, the server must 
stream the same video to thousands of 
destinations according to different time 
bases, some only seconds apart. 

To complicate matters still further, the 
video server will provide virtual VCR 
functions, such as pause, rewind, fast- 
forward, slow motion, and frame ad- 
vance. So it has to update thousands of 
file pointers to keep pace with frequent- 
ly shifting viewing patterns. 

What kind of computer can do all this? 
“I think ‘computer’ may be the wrong 
word,” says Greg Hoberg, marketing 
manager of the video communications 
division at Hewlett-Packard (Santa Clara, 
CA); “it’s really an I/O machine.” Hoberg 
says the problem is not computational 
and therefore requires an entirely new 
approach to hardware design. "We're 
trying to come up with the architecture 
that is appropriate to this problem. It’s 
a problem of I/O and mass storage, not a 
problem of MIPS.” 

HP’s video server, dubbed the Video 
Engine, is expected to be ready in about 
a year. Hoberg says it will be a highly 
scalable machine that fits into HP’s 
vision of numerous servers distributed 
across a hierarchical network. Local serv- 
ers will supply the most popular videos, 
while remote machines that serve many 
localities will store less-popular content. 
This topology could minimize headend 
costs without compromising access. 

HP isn’t alone in the scramble to gain 
a foothold in the high-stakes video-serv- 
er market. IBM and DEC see video serv- 
ers as a potential use—even a savior— 
for large minicomputers and mainframes. 
Microsoft, Intel, AT&T, Silicon Graph- 
ics, Motorola, nCube, and Oracle are a 
few of the other companies working on 
hardware and software. As with anything 
new, different approaches are emerging. 

Unlike HP, Oracle and nCube (Foster 
City, CA) think video servers do need 
great computational power. They’ re de- 
signing servers using nCube’s massive- 
ly parallel computers and Hypercube 
architecture. In their view, symmetric 
multiprocessor systems have too much 
hardware overhead and will quickly fall 
victim to bus saturation if applied to 
large-scale video-on-demand. 

To boost the server’s I/O bandwidth, 
nCube interconnects large numbers of 
proprietary microprocessors comparable 
to a 386 but optimized for throughput. 
Oracle, which is writing the software, 


says an nCube-based video server with 
1024 processors could supply video to 
7000 homes. A larger nCube-2 comput- 
er supports up to 4096 processors and 
could serve 30,000 homes. 

"No one knows for sure how these 
machines will be used," says Benjamin 
Linder, director of technical marketing 
for Oracle's Media Server project. "So 
Oracle is designing a system that's as 
general as possible. We're trying to cre- 
ate servers to act as living libraries on 
the data superhighway." 

Linder says that the massively parallel 
approach is overkill for video I/O, even 
on this scale, but nevertheless makes 
sense because the server could handle 
tasks that otherwise would be shunted 
downstream to the user's set-top box. 

This is a key point. New computers 
are needed for both ends of the ITV net- 
work—-clients as well as servers. Digital 
set-top boxes are much more than simple 
tuners or descramblers, yet their cost 
must be driven down to about $300 be- 
fore broadband ITV is economical. 

Consider what a typical box might 
contain. Start with a powerful CPU, such 
as a 486, PowerPC, or Mips R4000. Add 
1 to 3 MB of RAM; a high-speed graph- 
ics chip for screen overlays and video 
games; a display chip; a 1-GHz RF tuner; 
a demodulator; an error-correction chip; 
an MPEG-II decoder; logic to strip the 
audio soundtrack from the incoming 
video; a Dolby decoder; two 16-bit audio 
D/A converters; a video RGB convert- 
er; an RF modulator; an infrared inter- 
face for remote control; flash ROM for 
the operating system; a security chip to 
prevent theft of service; and a switching 
power supply. 

"People have this interactive TV vi- 
sion, but if the set-top box costs $1000, 
it's not going to be worth it," notes Roger 
Kozlowski, vice president and technical 
director for the consumer segment of 
Motorola (Phoenix, AZ). That's why Or- 
acle and nCube are designing video serv- 
ers that can shoulder part of the compu- 
tational burden. They seem to be in the 
minority, however. Other companies are 
betting the set-top technology will be af- 
fordable by 1995 or 1996—and it'll be at 
least that long before the network infra- 
structure is ready to support it. 


Tom R. Halfhill is a BYTE senior news editor. 
You can reach him on the Internet or BIX at 
thalfhill  bix.com. 


which needs 384 Kbps to 1.54 Mbps of 
bandwidth, Ravenel says. 

TCT's second cable will be midsplit, 
with the “free” portions of 500 MHz of 
bandwidth allocated in each direction (the 
second, digital-only, unamplified cable is 
subject to RF ingress). When activated, 
this cable would allow TCI to provide 
more than just telephony: It would em- 
power subscribers to become originators, 
not just consumers, of content—in effect, 
to become broadcasters in their own right. 
"You're more likely to be enfranchised as 
a user if your cable service allows you to 
communicate with other users," says Alli- 
son Mankin, a researcher at the U.S. Naval 
Research Laboratory and a cochair of the 
IETF's "TP:next generation" project. 

Cable companies are serious about using 
upstream bandwidth to compete with the 
RBOCs in local phone access. The top five 
cable firms—TCI, Time Warner Cable, 
Continental Cablevision, Cox Cable Com- 
munications, and Comcast— jointly own 
TCG (Teleport Communications Group), 
the leading alternative access provider, 
which connects local users to interex- 
change-carrier POPs. Large corporate cus- 
tomers are already contracting with TCG 
for primary or backup access from their 
phone systems directly to long-distance 
carriers. Now cable companies want to of- 
fer the same option to smaller businesses 
and individuals. Access to the long-dis- 
tance network through the cable system 
could lower costs for customers and give 
RBOCS a run for their money. 


Future Networks 
A technology that may bring cable and 
phone companies even closer together is 
ATM, which spans the gap between pack- 
et-switched and circuit-switched technol- 
ogies by using elements of each. ATM 
splits data into small chunks, like a packet 
service, but the cells are all of equal size. 
Then, instead of routing each cell individ- 
ually, ATM sets up a virtual circuit and 
streams them across the network. Aside 
from its scalability and ultrafast switching 
performance (622-Mbps ATM products 
are available now), what makes ATM so 
attractive for video applications is its abil- 
ity to allocate bandwidth on demand and 
assign priority levels to cell streams. This 
means ATM can guarantee nearly real- 
time delivery of digital video data. “АТМ 
is the right kind of switching technology 
for interactive video," says TCT's Ravenel. 
To test this hypothesis and to push ATM 
technology to its limit, Time Warner Cable 
is conducting an interactive TV and video- 
on-demand trial in Orlando, Florida, to- 
gether with AT&T, Silicon Graphics, and 
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others (see the text box “The Tools for 
New T V"). This trial uses ATM end-to- 
end, from the massive video servers at the 
back end to the set-top boxes in subscriber 
homes. It's a costlier solution than TCI or 
Pac Bell is trying, but it may be more for- 
ward-looking. Ravenel says he’s not sure 
ATM to the home is necessary but he’s 
grateful to Time Warner for trying it out. 

Some are even less certain about ATM, 
cautioning that it has been overhyped. This 
view is particularly found in the Internet 
community, which tends to be skeptical 
about one-solution-fits-all tech- 
nologies. “We don’t have to have 
a single, universal architec- 
ture,” says Tony Rutkow- 
ski, an Internet pioneer 
and director of tech- 
nology assessment 
at Sprint. “It’s non- 
sense to think that 
everything will run 
over ATM.” 

Craig Partridge, a senior 
scientist at Bolt Beranek and 
Newman (BBN) and author of 
Gigabit Networking (Addison-Wes- 
ley, 1994), says that although enter- 
prise ATM switches from Fore Systems 
and Lightstream (a joint venture of Unger- 
mann-Bass and BBN) can deliver their rat- 
ed 155-Mbps speeds, some high-end 622- 
Mbps switches have failed from a lack of 
adequate flow control. “ATM switches are 
really designed for steady, not bursty, traf- 
fic. But data communications is bursty, so 
they drop bits all over the floor,” he says. 

ATM also doesn’t now support multi- 
casting, which means that all transactions 
are point-to-point. This could prove very 
inefficient for broadcast video content, 
such as live news or sports events, when 
millions of users are watching the same 
source and don’t need to be individually 
addressed. Still, cable and telco executives 
almost unanimously conclude that ATM 
will be a vital backbone technology for 
the data highway, weaving together the 
cable, telco, and data service providers. 


Linking with Content 
Another problem that both cable compa- 
nies and telcos confront in promoting their 
visions of the data highway is that neither 
owns meaningful data content. The cable 
companies bring to the party lots of enter- 
tainment properties and Hollywood rela- 
tionships, but these are a far cry from busi- 
ness-oriented information sources such as 
demographic databases or parts catalogs. 
To gain access to this information, cable 
and phone companies are forging links 
with on-line services. In late 1993, Com- 
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cast and Viacom announced they would 
test delivery of Prodigy and America On- 
Line over cable systems in Castro Valley, 
California, and elsewhere. Continental Ca- 
blevision began a trial last December in 
Exeter, New Hampshire, that lets some 
home and business cable customers con- 
nect directly to CompuServe; and in early 
1994, Continental will offer cable sub- 
scribers in Cambridge, Massachusetts, a 
direct link to Performance Systems Inter- 
national, or PSI (Herndon, VA), a leading 
commercial Internet provider. 

For all these arrangements, cus- 
tomers hook up an RF modem to 
their cable and from there con- 
nect to a PC, Mac, work- 
station, or network. The 
result of using broad- 
band coaxial cable 
instead of twisted- 
pair copper for data 
delivery is a thou- 
sand-fold increase in 
speed. Says Daniel F. Ak- 
erson, chairman and CEO of 
set-top box maker General In- 
strument, “A high-resolution image 
that now takes 15 minutes to down- 
load over a conventional modem will be 
accessible within a few seconds.” 

Zenith Electronics (Glenview, IL) makes 
one such interface, called HomeWorks, 
that sells for $495 and consists of an ex- 
ternal cable modem (with Ethernet out- 
put) and a PC bus card. HomeWorks is 
being used for the Continental /Compu- 
Serve trial in Exeter, and Zenith is also 
partnering with Spry (Seattle, WA) to pro- 
mote cable-based Internet access via Spry's 
Air Navigator, a $149 Windows-based 
software package. 

DEC is getting into the act with Chan- 
nelWorks, a bridge that permits inter- 
connection of Ethernet LANs over CATV 
systems, supporting 10-Mbps speeds at 
distances of up to 70 miles. According to 
a Datapro Information Services report, 
“Data over CATV,” DEC has partnered 
with TCI, Continental Cablevision, Times 
Mirror Cable, and others, and is targeting 
Channel Works at businesses, hospitals, 
state and local governments, and educa- 
tional institutions. Both the DEC and Ze- 
nith modems require two-way cable sys- 
tems and support symmetrical data rates. 

Start-up Hybrid Networks (Mountain 
View, CA) is taking a different approach 
with an asymmetrical architecture that uses 
both cable and phone lines. Its product 
uses RF modem technology for 10-Mbps 
downstream data over subsplit frequen- 
cies and sends return data over convention- 
al phone lines at 9600 bps to 19.2 Kbps. 


Hybrid has also demonstrated upstream 
communications over ISDN, using 2B 
channels, or 128 Kbps. President Howard 
Strachman notes that only 15 percent of 
U.S. cable systems are now two-way, and 
of those, most suffer noise ingress that 
makes provision of even a single 6-MHz 
upstream channel nearly impossible. Hy- 
brid’s product will thus serve the millions 
of users lacking advanced cable service. 

But looking forward to the time when 
fiber nodes move closer to end users, Hy- 
brid is also working with Intel and Gener- 
al Instrument on a device that communi- 
cates in both directions over cable. This 
two-way RF modem, slated to be used for 
the Viacom and Comcast trials this year, 
will be implemented on a PC add-in card, 
not in an external unit like HomeWorks. 
Strachman says the specifications for the 
final card aren't set but could include 
NTSC-to-VGA conversion; if so, he says, 
a single board would “cable-enable” a PC 
for both video reception and data I/O. Al- 
though the initial product is for the ISA 
bus, future versions could support other 
ЏО buses or PCI (Peripheral Component 
Interconnect) or could be built directly into 
a set-top box. 

Services such as CompuServe and Prod- 
igy were designed around the presump- 
tion of scarce bandwidth, but with con- 
nection rates orders of magnitude higher, 
they will be able to offer richly detailed 
multimedia user interfaces and new capa- 
bilities such as interactive imaging, store- 
and-forward audio and video communi- 
cation, and “rentals” of massive data sets. 
"Some believe that a good part of the re- 
quired transport infrastructure [for the data 
highway] already exists in the cable plant," 
says Datapro analyst Lance Lindstrom. By 
adding support for data communications, 
he says, cable companies can leverage their 
bandwidth advantage over the telcos and 
assume the role they see for themselves 
as "important contributors" in building the 
information highway. 


The Data Web 

People often confuse the Internet's physi- 
cal structure —its web of T3 trunks linking 
IBM RS/6000-based routers and its vari- 
ous dial-up and dedicated access lines and 
services —with its true identity: a set of 
software protocols and tools, thousands of 
open data servers, a community of more 
than 20 million users, and a process for 
engineering upgrades. But in theory, this 
identity could be divorced from today's 
Internet hardware and the "Net" would 
still exist; indeed, if the data highway turns 
into a melding of cable and telco infra- 
structures, the Internet could live on as a 
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Splitrock Telecom, Sprint, U.S. West 

Will use SONET links and ATM to create a gigabit WAN 
interconnecting three high-speed ATM LANs and one HIPPI 

LAN, providing trunk speeds of 2.4 Gbps and access speeds of 
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Atlantic, University of Arizona. 


Uses 2.4-Gbps channels from MCI to link the computer labs of 
the other participants. The switches are configured for both 
standard ATM and an altemative known as PTM (Packet Transfer 
Mode). 


To test the differences between the switching schemes and to 
expiore the implications of hooking up a data firehose to a 
desktop workstation. 


To handle these blistering interface speeds, future desktop 
computers will need specialized 1/0 controllers with DMA and 
direct access to video, as well as operating-system 
improvements to greatly reduce context-switching time. 


Participants Camegie Mellon University, Bellcore, Bell Atlantic, and the 


Pittsburgh Supercomputing Center. 
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Technical Uses ATM as an intermediate layer between SONET backbone - 
detalls links and HIPPI interfaces on the computers. Participants 
Goals Scalability; to link gigabit LANs and WANs to one another and to 

supercomputers. To overcome current 1/0 bottlenecks and to 

develop a dedicated network coprocessor to off-load protocol Technical 

handling from system bus. details 
Comments Adding a new computer to the network only requires connecting it Goals 

to the ATM switch, whereas the Casa network needs a direct Comments 


set of services and standards. 


SONET line between every pair of communicating computers. 
Nectar's approach is much closer to the architecture that will be 
used to link homes and businesses to the data superhighway. 
Since most people will want to make connections with many 
different computers in a day, they'll require the flexibility of a 
Switched network. But point-to-point, switchless approaches like 
Casa's could be used to establish permanent links between a 
small number of sites, such as when a company connects 
computers in neighboring plants. 


Will use a militaryterrain visualization application to study reat 
time interactive data exchange among diverse, geographically 
distributed computing and networking devices 


Caltech, The San Diego Supercomputing Center, The Jet 
Propulsion Laboratory, MCI, Pacific Bell, UCLA, US West, and Los 
Alamos National Laboratory. 


Uses SONET fiber-optic lines running at 622 Mbps to link 

the different sites, but doesn't use ATM because ATM's 53-byte 
cell size proved inefficient for moving supercomputer-size blocks 
of data that routinely grow to 64 KB or greater. 


To explore methods for synchronizing massive distributed 
simulations running on supercomputers hundreds of miles apart. 
Even at gigabit speeds, the propagation delay introduced by 
networking throws off these applications, which concem 
problems such as modeling the global climate system. 


Lawrence Berkeley Lab, NCSA, University of Califomia—Berkeley, 


University of Illinois, University of Wisconsin, AT&T, Ameritech, 
Astronautics, Bell Atiantic, and Pacific Bell. 


The testbed links local FDDI (Fiber Distributed Data Interface) 
LANs with SONET-based ATM switches. 


To study how voice, data, and video flow in networks. 


Voice is at once more forgiving and more demanding than regular 
data. People using a phone won't even notice if one packet 
containing a microsecond of conversation is lost; the ear and 
brain fill in the gap. However, a long pause is unacceptable. Data 
connections, on the other hand, are time-insensitive but cannot 
tolerate even a single lost packet, From a user standpoint, 
delayed data means sluggish performance, but not gibberish. Put 
another way, voice traffic is predictable and steady, whereas data 
communications occur in unpredictable bursts that can overflow 
switch buffers designed for voice traffic. 


Whether you connect to the data high- 
way by copper, coaxial cable, fiber, or ra- 
dio, the key unanswered questions are how 
you will interact with the giant network 
and what you will find there. Being linked 
to everybody and everything in the world 
won't do much good if you can't use the 
system or locate services you need— or if 
there's no data on-line that you care about. 

This is where the Internet comes in. Un- 
like experimental networks such as Time 
Warner's ATM trial in Orlando, the Inter- 
net is in place today, running the battle- 
tested TCP/IP protocol, offering global re- 
mote log-in and file transfer (telnet and 
ftp, respectively) to and from thousands 
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of data servers, and supporting public do- 
main networking standards such as SNMP, 
SMTP, and SLIP. To help users navigate 
this vast, interconnected mesh, the Internet 
community has created innovative search- 
ing and indexing schemes, such as Go- 
pher, Archie, WAIS, and the hypertextual 
World Wide Web. 

The physical Internet is quickly evolv- 
ing: According to Steven Wolff, director of 
the networking division of the NSF (Na- 
tional Science Foundation), which over- 
sees the Internet's core, “the NSFnet back- 
bone is going away" in the next few years, 
to be replaced by a combination of linked 
commercial subnetworks and a restricted- 
access research backbone. One immedi- 


ate effect of this is that the Acceptable Use 
Policy, which prohibited commercial data 
traffic across the NSFnet, will become 
even more moot than it already is. 
Instead of providing universities and 
public institutions with free access to a 
government-sponsored network, Wolff 
says, the government will get out of the 
network business and offer these users 
vouchers or grants to buy access to com- 
mercial Internet providers. There are now 
nearly 50 of these regional mid-level net- 
work providers in North America (includ- 
ing PSInet, BARRnet, CERFnet, NEAR- 
net, and NYSERnet), most linked under 
an umbrella called CIX, or the Commercial 
Internet Exchange. Many may merge or 
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Cover Story 


(The National Information Infrastructure Testbed) 


Participants AT&T, Department of Energy, DEC, Ellery Systems, Essential 
Communications, Hewlett-Packard, Network Systems, Novell, 
Ohio State University, Oregon State University, Pacific Bell, 
Sandia Labs, Smithsonian, Sprint, Sun Microsystems, SynOptics, 
UC-Berkeley, University of New Hampshire. 


Technical Prototyping data-highway concepts using the Intemet, FDDI, 

detalls frame relay, and ATM. 

Goals To create real-world demonstration projects using currently 
available products. 

Comments The first test, called Earth Data Sciences, distributed 


(The Crossindustry Working Team) 


Participants Apple Computer, AT&T, Bellcore, Bell South, CableLabs, Citicorp, 
DEC, GTE, Hewlett-Packard, IBM, Intel, MCI, McCaw Cellular, 
Motorola, Nynex, Pacific Bell, Silicon Graphics, Southwestem 
Belt, Sun Microsystems, and others. 


To hammer out technical issues involved in bringing gigabit 
technology to homes and business desktops. XIWT has four 
working groups—architecture, services, portability, and 
applications—and has assigned each to examine pertinent 
issues and produce white papers. XIWT's overail goals for the 
data highway are that it be ubiquitous, affordable, flexible, and 
easy to use. 


Goals 


environmental data over disparate systems in a collaborative 


multimedia framework. The second test will be on medical 


imaging. . 


Ventures; and others 
Goals 


applications development 


be acquired by telcos, cable companies, 
or on-line service providers. "We won't 
be buying our bandwidth from people like 
CERFnet and PSI 20 years from now,” 
predicts Noel Chiappa, a member of the 
IETF and an independent networking re- 
searcher based in Vermont. 

To carry forward the Internet's original 
mandate as a research tool, the govern- 
ment will create a new backbone under 
the auspices of the 199] NREN (National 
Research and Education Network) Act, 
which was sponsored in Congress by then- 
Senator Al Gore. This new backbone will 
operate at speeds of 155 Mbps (OC-3) and 
will not carry routine mail or file-transfer 
traffic; it will exist, says Wolff, to support 
research on protocols, RPCs (remote pro- 
cedure calls), large file transfers, and oth- 
er advanced applications. NSF is also co- 
funding research on even higher-speed net- 
working via so-called Gigabit Testbeds. 

As the Internet's backbone is changing, 
so are its on-ramps. Programs such as Con- 
tinental Cablevision's link to PSI are open- 
ing up the Internet to a new class of users 
and bringing it into the same devices peo- 
ple will use to view videos or make phone 
calls. Thus, distinctions among these ser- 
vices will blur. The thousands of Internet 
data servers and news groups, offering vir- 
tual community and free information rang- 
ing from government statistics to satellite 
images to crop studies, will be available 
from your office or living room through 
the same user interface you use to conduct 
a videoconference or order a pizza. 

One major problem that could hold back 
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Participants 3Com; Hewlett-Packard; Pacific Bell; Silicon Graphics; Network 
General; Stanford University; Regis McKenna; Mohr, Davidow 


To promote the development of the data superhighway through 
brokering public and private partnerships and by supporting 


Goals 


growth of the Internet as a commercial 
venue is that no provisions exist today for 
usage-based billing. If you log into a serv- 
er with anonymous ftp, nobody charges 
you (by access time, packets downloaded, 
records passed, or some other scheme) for 
the data that you obtain. By comparison, 
proprietary on-line services such as Com- 
puServe were designed from the begin- 
ning to track usage. 

“The thought of billing is a nightmare to 
90 percent of the providers on the Inter- 
net,” says Susan Estrada, former managing 
director of CERFnet and now president of 
start-up Aldea (Carlsbad, CA). Unlike com- 
mercial services, she adds, many Internet 
nodes, such as government servers, are re- 
quired to publish their data at no charge. 

Some people also bemoan the inevitable 
change that expansion of the Internet will 
wreak on its unique subculture. Says Dave 
Farber, an Internet founder and professor 
at the University of Pennsylvania (Phila- 
delphia): “Internet people believe in free 
goods to everybody: Give each user a straw 
and let him sip on the pool of wisdom.” 
If Internet access is no longer free and us- 
ers have to pay to download data sources, 
the Internet will lose its communal spirit. 


Protocol Quandary 

Aside from its highly evolved tools and 
wealth of data sources, the Internet’s great- 
est contribution to the data highway may 
be the TCP/IP protocol. But this is debat- 
able, because TCP/IP wasn’t originally 
designed for real-time data delivery, which 
is necessary to support any meaningful 
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Participants Bellcore, all the regional Bell operating companies, Capital 
Cities /ABC, DEC, Hewlett-Packard, JCPenney, Los Alamos 
National Laboratory, MIT Media Lab, Microware Systems, 
Northem Telecom, WilTel 


To find solutions to practical problems such as user interface 
and network navigation 


volume of audio or video traffic. “Its op- 
timal use is to hang together a great many 
apps, nets, and operating systems around 
the world,” says Sprint’s Rutkowski. 
TCP/IP is a routed, connectionless, data- 
gram (or packet) protocol, which means 
it divides network traffic into unequally 
sized, individually addressed chunks that 
are routed through the network over a dy- 
namically assigned path. (The Internet uses 
several algorithms to determine the best 
route at any given time.) This is analogous 
to sending a friend a postcard every day 
for a month: The cards may arrive out of 
order or take different routes to get there, 
but the friend can sort them out at the oth- 
er end. By contrast, connection-oriented 
schemes, such as voice telephony or ATM, 
establish a circuit between the source and 
destination and send all signals or pack- 
ets in sequence along the same path. Each 
approach has its strengths and weaknesses. 
TCP/IP’s greatest competitor—if, in- 
deed, they must be at odds rather than com- 
plementary—is ATM. But ATM spans 
different levels of the network stack, in- 
cluding link-layer specifications that are 
out of TCP/IP’s purview, and not including 
TCP/IP's "reliable" layer, which ensures 
end-to-end error checking. An IETF group 
is working to implement IP over ATM (this 
requires splitting IP's variable-length pack- 
ets over ATM's fixed-length cells and then 
reassembling them on the other side), on 
the premise that IP can and should remain 
an internetworking standard even if the 
underlying transport changes from a con- 
nectionless datagram to cell switching. 
continued 
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“ZyXEL modems are now among the best performers" — PC Magazine 


Leading publications are continuing to 
recognize, rave about and award the many smart 
performance features that make ZyXEL the 
industry leader. And why shouldn't they? Our 
Ultra High Speed Modems fit a wide range of 
configurations, giving you more Intelligent 
Features that save you time and money. 


| *ZyXEL modems are loaded with 
B features, they comprise a virtual 
treasure box of surprises." — 
Boardwatch Magazine 
The ZyXEL U-Series offers Intelligent Features to 
ensure speed, reliability and true “plug-and-play” 
operating ease. Our new VoiceFax Software* and 
two-way fax ability lets you send and receive voice 
mail from remote locations. Our Rackmount and 
NMS give you simultaneous control of hundreds of 
sites. And, if you're on the go, our New U-1496P 
Portable Modem/Fax offers cellular capability 
and portability. 


“Some modems are good. Some modems are 
fast. ZyXEL modems are good 
and fast.” 

t/ — Computer Shopper 

The ZyXEL PLUS Series gives you up 
to 19.2 Kbps, with DTE speeds of 

up to 76.8 Kbps in modems that come with a 5- 
year warranty** and will soon be upgradable to 
V.Fast Advantage.*** 
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“ZyXEL modems scored a three-way tie for 
best two-way communications modem.” 
- BYTE 
Out of the 62 modems tested, 
1) ZyXEL was honored by PC 
Magazine as one of only three 
modems proving 100% reliable connections. 
Also, ZyXEL modems are compatible with 
most other modems and operate in both 
synchronous and asynchronous modes as well 
as in all environments: DOS™ Windows® 
OS/29 Macintosh® UNIX ® NeXT® and 
Amiga™ And, with V.25bis for synchronous 
communications, ZyXEL is compatible with 
IBM's AS/400® and RS/60002 
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* Remote Configuration 
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e Call-Back Security with Password Protection 
e Line Probing Techniques 

2/4 Wire Leased/Dial Line 
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But if ATM does so well with video and 
other real-time data, why muck around 
with TCP/IP at all for the data highway? 
The answer is heterogeneity, says Scott 
Bradner of the Harvard University Office 
of Information Technology, and cochair 
of the IETF's [Png committee. “Just be- 
cause a large chunk of the network of the 
future will be running over ATM doesn't 
mean it will all be," he says. 

TCP/IP is widely supported in applica- 
tions and routers and is unmatched in uni- 
versality and reliability—significant ad- 
vantages in building the information infra- 
structure. It has also been upgraded in 
recent years, through the efforts of 
the IETF, to support multicast- 
ing, or one-to-many packet 
broadcasting, which ATM 
does not support. Mul- 
ticasting reduces the 
burden on routers 
by mapping packets 
into predefined dis- 
tribution groups. 

Among other things, 
multicasting is now used to 
distribute live digital video of 
IETF meetings across the Inter- 
net through a program called the 
Multimedia Backbone, or M-Bone. The 
program demonstrates a potential use for 
the Internet, but it’s a far cry from the ar- 
chitecture required for widespread video- 
on-demand or video telephony. “The way 
they do M-Bone now is to shoot the pack- 
ets through the net and pray for the best,” 
says CableLabs’ Vecchi. 

Despite its shortcomings, M-Bone's real 
significance is symbolic: The Internet's 
ability to grow and adapt to changing re- 
quirements should never be underestimat- 
ed. À case in point is the current effort to 
expand the IP address space. Concern that 
the explosive growth in Intemet use would 
exhaust the remaining IP addresses has 
prompted a creative two-pronged effort to 
plan for the future. If the efforts of the 
IPng task force are successful, therc will bc 
enough IP addresses to give one to every 
computer, telephone, fax machine, and set- 
top box in the world, with billions more 
to spare. 

The IP address field is now specified at 
32 bits, which theoretically ought to permit 
4 billion addresses. But when the Internet 
was set up, addresses were divided into 
three classes based on the size of the at- 
tached network, and now there is a short- 
age of the most popular (Class B) type. 
The first step to combat the address crunch 
is to eliminate classes with new technolo- 
gy called CIDR (Classless Inter-Domain 
Routing). Coupled with more aggressive 
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efforts to reclaim unused blocks of ad- 
dresses, this may buy the Internet as many 
as five to 10 years of breathing room, de- 
pending on growth rates, says network re- 
searcher Chiappa. 

For the longer term, the IPng will con- 
sider proposals to modify IP to support at 
least | billion networks and 1 trillion 
nodes. Three proposals have been formu- 
lated so far, but contenders could still 
emerge or drop out; all three proposals in- 
clude 64-bit address fields (allowing es- 
sentially unlimited addresses) and tackle 
the problem of auto-configuration, or how 
to support mobile devices that join and 
leave the network at will. The IPng 
may also examine schemes for 
adding resource allocation 
and pseudo-guaranteed 
packet delivery (a "good 
enough" solution) to 
better support video 
over TCP/IP. 

The purpose of all 
these efforts is to en- 
sure TCP/IP's position 
as the universal internet- 
working protocol of the data 
highway. This doesn't mean it 
will be adopted tomorrow by makers 
of set-top boxes and cellular phones; 
most of these devices will remain analog 
for some time, and those that are digital 
could use proprietary protocols on top of 
ISDN or ATM. But TCP/IP protocol stacks 
may show up in some unusual places, such 
as plug-and-play "cable-enabled" PCs. 

IP could also face competition from ex- 
perimental "lightweight" protocols, such as 
XTP or HighSpeed Transport. Protocol, 
that are designed to reduce switching over- 
head on the backbone. TCP/IP was written 
to cope with an older, more unreliable net- 
work infrastructure, and it places heavy 
emphasis on error control and retransmis- 
sion, says William Stallings of Comp- 
Comm Consulting (Brewster, MA). In the 
context of a fiber infrastructure running 
fast transports like ATM, IP may be too 
"muscle-bound to cope,” he says. 

According to Stallings, XTP establish- 
es connections more efficiently than TCP/ 
IP, supports different priority levels and 
multicasting, offers greater flexibility in 
checksums, and is the only protocol that 
permits selective retransmission of missing 
packets. By combining functions of TCP 
and IP into a single, streamlined protocol, 
XTP manages to be both reliable and fast, 
he says. 


A Window Seat 
What will be your view onto the data high- 
way? This is the ultimate client-side bat- 


tleground, pitting against one another com- 
panies that pride themselves on their user- 
interface design skills, such as Apple, Mi- 
crosoft, and General Magic, as well as 
makers of devices ranging from palmtops 
to smart TVs. In all likelihood, no single 
user interface will prevail, but standards 
have to be developed so that set-top boxes 
are interchangeable among different de- 
livery systems and software applications 
run the same around the country. 

Microsoft aims to be a major player in 
defining the user interface for interactive 
services, whether delivered over cable or 
wireless, onto desktop PCs or TVs. Its 
first-generation product, Modular Win- 
dows, derived from the same API as Win- 
16 (and was promoted to developers as an 
easy way to leverage multimedia PC de- 
velopment onto TV-like devices), but it 
fizzled after being adopted only by Tandy 
for its VIS player. Microsoft is trying again 
with new non-Windows technologies, due 
to appear in pilots and trials this year, says 
Craig Mundie, vice president of advanced 
consumer technologies at Microsoft. 

These consumer technologies—a sepa- 
rate initiative from the Microsoft At Work 
environment for office equipment slated 
to be rolled out this year—will cover the 
gamut from back-end servers through 
broadband networking to end-user prod- 
ucts, Mundie says. “Our public position 
now is that we don’t intend to use the Win- 
dows user interface for consumer devices.” 

Windows will play a key role as a por- 
tal to the data highway. For example, the 
new Internet-In-A-Box from O'Reilly & 
Associates (Sebastopol, CA) runs under 
Windows, providing a TCP/IP stack, au- 
tomatic network registration, [nternet ser- 
vices, and navigation tools. This product 
and other Windows-based interfaces to 
on-line services (i.e., CompuServe Navi- 
gator or the America On-Line front end) 
will operate in conventional set-ups such as 
a desktop or notebook PC connected via 
the phone system, or in emerging schemes 
such as PCs connected via RF modems 
through the cable system. 

For radically different devices, such as 
PDAs or set-top boxes, different interfaces 
will be created. Apple has already invest- 
ed heavily in the Newton, which, with the 
addition of needed communications capa- 
bilities, could become a hand-held data 
highway navigator. General Magic's Mag- 
ic Cap interface, slated for use in devices 
from Motorola, Sony, Philips, and Mat- 
sushita, may also show up under the name 
MagicTV in set-top boxes. Silicon Graph- 
ics is carrying its Indigo Magic media in- 
terface from the Indy desktop into the set- 
top boxes that it is designing for the Time 
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Warner Orlando trial. And Eon 
(Reston, VA), formerly TV An- 
swer, has spent more than five 
years developing and testing a 
user interface for its interactive 
TV system, which will be de- 
signed into a set-top box from 
Hewlett-Packard. 
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leges should be charged with 
providing universal access to the 
data highway (i.e., through pub- 
lic centers offering subsidized 
accounts), or whether new pub- 
lic institutions should be estab- 
lished for granting access. While 
the latter approach would spare 


To make these environments || P*9d*tionof O'Reilly & Associates, Inc. and an application of the World Wide Web, colleges and libraries a burden, it 
truly useful to users, software || Welcome New Navigators! If you are new, please take a minute to learn more about could also “siphon money away 
tools have to run deeper than just || 2% [from them]," she adds. 


the surface of the screen. For in- 
stance, support for General Mag- 
ic's Telescript communications 
language is built into Magic Cap, 
which means that when the user 
selects services by pointing at 
screen icons, smart agents are 
automatically dispatched across 
the network to obtain those ser- 
vices. Similar capabilities can be 
imagined for any of the set-top 
box interfaces, which will offer 
home and business users a kick- 
off point for cruising the data 
highway. 

One of the finest examples of 
data highway middleware is Mo- 
saic, developed at the National 
Center for Supercomputing Ap- 
plications in Illinois. Mosaic runs 
under Windows, the X Window 
System, and the Mac, acting as a 
client-side browser for World 
Wide Web servers on the Inter- 
net. The software makes visible and easi- 
ly navigable the hypertext links implicit 
in the World Wide Web. Thus, you could 
click on an icon to learn about northwest- 
ern conifers and get connected to a server 
in Vancouver, and then hop a link in pur- 
suit of details on pinecones and be trans- 
parently logged into a server in Oslo. “Мо- 
saic is the most intuitive, user-friendly, 
attractive user interface I've ever seen," 
says Sprint's Rutkowski. “It’s the Inter- 
net's killer app." 

Learning to best exploit these tools will 
be a major challenge facing businesses in 
the era of the data highway. "Information 
access is going to be a commodity," says 
Joe Correira, vice president of applied tech- 
nology for The Travelers insurance com- 
pany (Hartford, CT). "Everyone will have 
access to the information, [but] those with 
the experience will profit from the infor- 
mation." 


Haves and Have-Nots 

All these snazzy devices and rich tools 
will be meaningless to average citizens if 
accessing the data highway is too expen- 
sive or difficult. If proper precautions are 
not taken, the highway could become the 
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province of the educated and economical- 
ly privileged, dragging the U.S. even far- 
ther toward being a land of information 
haves and have-nots. 

Lowering regulatory barriers between 
telcos and cable companies, and the rise 
of yet more gigantic media empires to fill 
the wires with content-for-hire, could lead 
to fierce competition over services and 
prices—or to new monopolies. Will all 
citizens be guaranteed access to the na- 
tional information infrastructure? San Fran- 
cisco consultant Evelyn Pine, former man- 
aging director of Computer Professionals 
for Social Responsibility, says that "people 
take phone service for granted," where 
"universal service has brought about great 
economic and political advantages." But, 
she says, "it's hard to visualize universal 
[computer] access that's not a high-priced 
solution." Paying $17 per month for ser- 
vice (an amount more in line with the cost 
of discretionary cable than with basic life- 
line phone service) may seem like peanuts 
to people in the computer business, but it 
could be a burden for those with lower in- 
comes, she notes. 

Pine also poses the question whether 
cash-starved libraries and community col- 


The cable and telco business- 
es are racing so far ahead of reg- 
ulators, judges, and legislators 
that their wish to invade each 
other's territories may be grant- 
ed before proper protections are 
in place for the public. But if the 
information highway is to fulfill 
the grand civic vision outlined 
for it by President Clinton, the 
government must set in stone 
rules that carry forth the spirit, 
if not the substance, of the 1934 
Communications Act that bound 
Ma Bell to be a common carrier 
and provide universal service. 
RBOCS can't be left to carry that 
burden alone while the cable 
companies and alternative carri- 
ers skim off the best customers. 
Perhaps the best solution is one 
currently floating around Wash- 
ington: to create a public trust 
fund into which all providers pay 
and from which subsidies are drawn. 

Like the transcontinental railroads and 
interstate freeways, the data highway will 
profoundly alter society—perhaps in ways 
we can’t even anticipate today. No mat- 
ter who controls the wires or airwaves that 
reach into homes and businesses in the 
U.S. and around the world, major techni- 
cal, legal, and economic challenges remain 
before the data highway is as unremarkable 
as telephones and TVs. But when these 
hurdles are surmounted, enormous oppor- 
tunities will be unleashed for all providers 
and consumers of information. Vice Pres- 
ident Gore put it most succinctly: “Better 
communication has almost always led to 
greater freedom and greater economic 
growth.” Ш 
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Q«E Database Library 
by Q+E Software 


Q+E Database Library 2.0 streamlines 
DBMS-independent applications develop- 
ment by providing transparent access to 
major SQL and PC DBMS from user's 
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MANAGING MASS STORAGE 


As processors become more powerful, networks more ubiquitous, and data types more 
rich and varied, storage technologies struggle to keep pace 


SCOTT WALLACE 


CURE RE MIRE RAE SRO 
` ICE: D гер Lv» D 


Lu Ro] 
é AS 


E 
n 


LI 

i 

E 
П a 
Г ^ zh 


re 
A ы 
à à 
1 ri 
"E 
к 
T 
Ц j | 
" 
d rM 
, 


E 
E. wy 
в 


Yu computing environment con- 
tains many types of storage, from 
the registers that feed the processor pipe- 
lines to the jukeboxes that store archival 
data. The different types of storage in a 
computer system form a hierarchy, with 
fast, expensive devices at the top and slow, 
inexpensive ones at the bottom. 

The best visual representation of this 
storage hierarchy is a pyramid. Since the 
early days of mainframes, computer sys- 
tems engineers, managers, and users have 
found the pyramid ideal for depicting how 
data is organized and distributed across 
storage devices. Over the years, the simple 
RAM-disk-tape pyramid has evolved into 
a complex, distnbuted, hierarchical data- 
storage architecture populated by devices 
of varying capacity, performance, relia- 
bility, and price. " 

Today, the volume of data managed by 
this storage hierarchy is rising dramati- 
cally. The ever-increasing storage demands 
of individual applications; the migration 
of large database applications from the 
glass house onto corporate networks; and 
the introduction of new groupware, imag- 
ing, and multimedia desktop applications 
contribute to the need for more distrib- 
uted-storage capacity and more effective 
tools to manage data. The goal is cost-ef- 
fective data management that properly 
safeguards information while providing 
users with appropriate access at the lowest 
cost. 

Fortunately, rises in storage require- 


ments have been paced by rises in storage ` 


capacity. Recently, hard drives have shown 
a 60 percent annual increase in data den- 
sity, a trend that shows no sign of changing 
(see the figure "Single-Platter Capacity"). 
MO (magneto-optical) drives doubled their 
capacity not long ago and will do so again 
soon; tape subsystems in several form fac- 
tors have dramatically increased storage 
capacities and speed; and jukeboxes, or 


auto-loaders, have 
improved in price, 
performance, and re- 
liability, further le- 
veraging MO and 
tape drive advances. 
The result is a stor- 
age hierarchy that is 
becoming at once 
more flexible, more 
responsive, and more 
complex. 
Storage Hierarchy 
Every organization 
must create and con- 
figure its storage 
subsystems based on 
user needs and com- 
patibility with the 
existing IT (infor- 
mation technology) infrastructure. Each 
organization must, in effect, design and 
construct its own storage pyramid. Typi- 
cally, this is done by selecting products 
with a range of per-megabyte costs and 
access times that provide a price/perfor- 
mance continuum by mixing slower, low- 
cost products with faster, high-cost prod- 
ucts (see the figure “Cost vs. Speed"). 

Although many storage products today 
have short development and life cycles, 
this hasn’t prevented enterprises from ef- 
fectively incorporating technological de- 
velopments into their storage hierarchies. 
“For most organizations, the ‘sweet spots’ 
don’t move around very much, because 
all components of the pyramid are im- 
proving performance more or less simul- 
taneously,” says Alex Nedzel, a consul- 
tant with Ernst & Young’s Center for 
Information Technology and Strategy in 
Boston, Massachusetts. 

A bigger problem is the proliferation of 
data, where there are two basic concerns. 
“First, there’s the relatively straightfor- 
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For the foreseeable future, hard drive 
capacities will continue to advance an average 
of 60 percent per year, regardless of form factor. 
(Source: Dataquest, 1993) 


ward problem of get- 
ting enough data on- 
line at the right cost,” 
Nedzel says. “But 
the more compli- 
cated issue is how to 
assure the safety of 
that data from both a 
confidentiality and a 
disaster-recovery 
standpoint.” While 
industrial-strength 
software to manage 
Storage exists in 
mainframe environ- 
ments, none exists 
that can manage stor- 
age in the type of 
heterogeneous dis- 
tributed-computing 
environment that 
typifies many client/server systems. 

To match such an environment, con- 
temporary storage hierarchies are also 
broad and heterogeneous. To confuse mat- 
ters more, they often differ from platform 
to platform, even in a single organization. 
A mainframe storage hierarchy is different 
than a desktop hierarchy, which is differ- 
ent than a server, laptop, or PDA (person- 
al digital assistant) hierarchy. A pyramid 
combining all platforms would have mem- 
ory, magnetic disk, MO disk, floppy disk, 
tape, and auto-loader layers (see the figure 
“Storage Hierarchy”). 
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The Persistence of Memory 
The top of the storage pyramid consists 
mostly of DRAM and associated 
caches that are used for temporary 
storage of programs and data. As 
applications and operating systems be- 
come more memory hungry, you'll see the 
average memory of desktop systems rise to 
accommodate such requirements. 

The real news is flash memory. Flash 


Managing Mass Storage Digital Hard Drives IDE Takes Off Optical Advances 
From flash memory to tape, storage Digital techniques filter the signal Enhanced IDE offers many of the After a slow start, MO 
technology is advancing on many fronts from the noise in today's high-capacity advantages of SCSI, without capacilies are on the 
simultaneously 78 91. the headaches...........9 T ممت‎ 107 
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Sereni t Managing Mass Storage 


Storage Hierarchy 
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Occupying the top of the pyramid—both in terms 
| of performance and cost—is memory. These 


| relatively expensive devices operate at 
instruction-execution speeds. 
| 


Magneto-Optical disk 


MO storage products offer low-cost-per- 
megabyte, high-capacity removable 
storage. These drives come in a variety 
of sizes, ranging from 3^» to 14-inch 
media. Typical access times range 
from 30 ms for rewritable optica! 
drives to 300 ms for CD-ROM, 


Tape 
Magnetic tape is the slowest 
but most economical layer. 
Developments in all form 
factors keep Improving 
data density and 
transfer rates. 


Less expensive 


"oh em. 


memory has been around for some time 
but is just now becoming popular. This is a 
result of many factors, primarily increased 
chip-storage capacity, reduced manufac- 
turing costs, and demands for low-power, 
low-weight storage created by PDAs and 
other mobile-computing devices. 

Flash memory is not only fast (with a 
less-than-] -millisecond seek time), it's ex- 
tremely reliable. Because it has a lower 
soft-error rate than DRAM and is non- 
volatile, flash memory is ideal for BIOS 
and critical systems applications. Flash 


Cost vs. Speed 
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Tape auto-loaders 


memory today has low power consump- 
tion (e.g., Intel’s 16-Mb FlashFile chip 
draws only | milliamp in static mode or | 
microamp in power-down mode). And be- 
cause a flash- memory system has no mov- 
ing parts, it offers survivability well be- 
yond that of rotating media—it can survive 
a shock in excess of 1200 g's and operate in 
temperatures ranging from —13° F to +167° 
F. Flash storage is also small (32-Mb chips 
should soon provide storage of 195 MB 
per cubic inch) and light, and it operates 
silently. Flash memory today is an ideal 
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WORM Magnetic tape 


With nonvolatile memory, access rime and cost are inversely proportional. You can pay up to $40 
per megabyte for flash storage, while most forms of tape storage are well under Sl per megabyte. 
(Source: Freeman Associates, Inc.. 1993) 
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Magnetic disk | 


Magnetic hard disk devices typically have access 
times of less than 15 ms and data transfer rates in 
the megabyte-per-second range. To use stored 
programs or data, you must first transfer the 

information to memory. 


Floppy disk 


Slow but universal, floppy disks are 
an elemental part of most end-user 
routine data-storage practices, often 
as much a transfer medium as a 
storage medium. 


Jukeboxes/auto-loaders 


By leveraging MO and tape- 
drive capacity, jukeboxes/auto- 

loaders provide the access to 

the greatest volume of data 

. but at the slowest speed. 


A pyramid is ideal /or representing the relationships between different parts of the storage hierarchy. Technologies at the top are more expensive and 
are fielded in small capacities; technologies at the bottom are less expensive and have larger capacities. 


storage medium for laptops, as well as per- 
sonal and mobile digital applications. 

The problem with flash memory is price. 
An OEM can expect to pay $1200 for 40 
MB of flash memory. Thus, typically, 
flash-memory disk purchasers buy 5- or 
10-MB PCMCIA cards (at OEM pricing of 
$200 to $300) for portable computing en- 
vironments. The relatively low storage re- 
quirements of PDA devices fit flash-mem- 
ory pricing. In addition, PDA operating 
systems are designed from the ground up 
to support flash architectures. "Flash is 
block-erasable but byte-writable. It's not 
like a disk drive that has direct overwrite," 
explains Bruce Bonner, flash drive prod- 
uct-line manager for Intel in Santa Clara, 
California. “With flash. you want programs 
and data separated. Right now, desktop 
operating systems commingle them; 
they're not flash-friendly." 

Desktop operating systems will exhib- 
it flash-friendliness in the next year or 
two. And if what Nelson Chan. director 
of marketing at SunDisk in Santa Clara, 
California, says is correct, almost every 
desktop machine in the future will have 
à PCMCIA slot for transferring data be- 
tween the desktop and portable computing 
devices. “We expect to bring a low-cost 
PCMCIA desktop card reader to market 
soon with a street price of under S80," 
says Chan. With sustained read rates of 3 


ЅТАТІЅТІСА №“ (for Windows) Complete Statistical Sys- 
tem with thousands of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures m Complete Windows 3.1 
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button 
support m Unlimited numbers of data-, results-, and graph-windows 

Inter-window integration: data, resulis, and graphs can be treated 
as objects and converted into one another in a number of ways m 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi- 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logi/probit; general ANCOVA/MANCOVA; step- 
wise discriminant analysis; log-linear analysis; factor analysis; clus- 
ler analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; survival analysis; time series modeling, forecast- 
ing; lags analysis; quality control; process analysis; experimental de- 
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based Stats Advisor expert system m Extensive data management fa- 
cilities (spreadsheet with long formulas, block operations, ad- 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) m Baich command 
language and macros also supported, “turn-key system" options m 
All output displayed in Scrollsheets™ (dynamic, customizable, pres- 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) m Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) m Megafile Manager with up to 32,000 variables (8 Mb) 
per record m Unlimited size of files; extended (“quadruple”) preci- 
sion; unmatched speed ш Exchanges data and graphs with other ap- 
plications via DDE or an extensive selection of file import/export fa- 
cilities m Hundreds of types of graphs, including categorized multi- 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs m Facilities to custom design new graphs and add 
them permanently to menu m On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com- 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con- 
trol for slides and printouts; unmatched speed of graph redraw m 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs m Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay- 
ered compressions, marked subsets s Price $995 


Quick STATISTICA/w” (for Windows) A comprehen- 
sive selection of basic statistics and the full graphics capabilities of 
ЅТАТІЅТІСА/ m Price $495. 


STATISTICA/bpOoS" (for DOS) A STATISTICA/v-compat- 
ible data analysis system m Price $795. 


Quick STATISTICA/bos" (for DOS) A subset of STA- 
TISTICA/Dos statistics and graphics m Price $295. 


Domestic sh/h $10 per product; 14-day money back guarantee. 
Circle 143 on Inquiry Card. 


StatSoft 


2325 E. 13th St. е Tulsa, С ок 74104 • e (918) 583-41 49 
Fax: (918) 583-4376 


Overseas Offices: Statsoft of Euro Ba FRG), ph: 040/ 
4200347, tax: 040/4911310; StatSoft UK (London, U ыч. : 0462/482822. 
fax: 0462/482855; 


StatSott eibourne, ia), : (03) 
6580, fax: (03) 663 6117; StatSoft Canada-CCO reir ph: 905-849-0737, fax: 905-849-0918. Available From: CORPORATE SOFTWARE and 
land: MAB Julsing, 071-230410; France: Version US m ) 40590913; Sweden: AkademiData 018-240035; Hungary: Dage 


Japan (Macintosh): Three's Company, Inc. 03-3770- 
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STATISTICA/Mac™ (for Macintosh) A STATISTICA/w-compatible, 
comprehensive data analysis and graphics system designed for the Macintosh 

Large selection of statistical methods fully integrated with presentation-quality 
graphics (incL EDA, multiplots, a wide selection of interactively rotatable 3D 
graphs; MacDraw-style tools) @ Unlimited size of files @ Pull support for System 
7, incl. "Publish and Subscribe" m Price $695. 


Quick STATISTICA/Mac" (for Macintosh) A subset of STATIS- 
TICA/Mac: a comprehensive selection of basic statistics and the full graphics ca- 
pabilities of STATISTICA/Mac m Price $395. 


other Authorized Representatives Worldwide: Hol- 
nt Kft 186-5782; Belgium: TEOMA 10 61 16 28; South Africa: Osiris 12 663-4500; 
600; Japan (DOS and Windows): Design Technologies, Inc., 03-3667-1110. 


StatSoh, STATISTICA/W, Quick STATISTICA/W, STATISTICA/Mac, Quick STATISTICA/Mac, STATISTICAVDOS. Quick STATISTICA/DOS, arid Scrolishemt are trademarks of ©ш бой, inc. 
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You require the output size 


of a large format plotter. 
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It’s small enough to sit on | at | OL П If you're an AutoCAD? user 
your desktop. At 360 dpi, it m d Bosé cc = you'll want the ProTracer II 


prints crisp text, precise lines 9 base unit, priced at $1599. It 

and the smoothest of curves. ! | comes with ADI® drivers for Au- 

Its speed is undeniable. And 1S | e Dew | toCAD as well as an AutoCAD 

its price — unheard of in the | 12 for Windows driver. Also in- 

world of CAD. cluded is a C-size Windows 3.1 
Called ProTracer" II, it's : | driver and IBM ProPrinter and 

a large format inkjet plotter ro racer А | Epson emulations. 

that brings something new | | Our new ProTracer II-GL 

to CAD. Versatility. Because ` model combines the base unit 


not only does ProTracer II produce impressive draw- with resident HP-GL® and HP-GL/2 emulations, and 2 
ings up to 17"x 22” in size, but it also delivers sharp, MB memory. It provides support for all major CAD ap- 


high quality text documents. plications and is priced at only $2149. 

ProTracer II has an abundance of new features ProTracer II is backed by a full one year warranty 
and capabilities all aimed at making you more pro- and optional extended warranties. You'll also receive 
ductive. Like its speed enhancements. And its unlimited access to our expert technical support. 
expanded plotting capabilities including a larger To receive your FREE sample output packet, locate 
printable area, auto-centering, best fit, replot, and a dealer near you, or to order direct, call Pacific Data 
long axis plotting functions. Products at (619) 625-3643, Fax (619) 552-0889. 


Pacific Data Products, Inc, 912$ Reco Ra, Sun Digo СА 92121. In Europe, cal (253) 61 475609. ProTcr Ба trademark ol Pci Daia T PACIFIC DATA 
2 


Products, Inc. All other brands and product names are trademarks or registered trademarks of their respective manufacturer. Image courtesy 
of Autodesk Inc. ProTracer uses PeetlessPage™, the advanced imaging Operating System from Peerless. © 1993 Pacific Data Products, Inc. PRODUCTS 
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or 4 MBps (writing is slower, on the order 
of 200 KBps), future PCMCIA flash- 
memory disks—like floppy disks today— 
may be a key portable-to-desktop end- 
user link. 


Spin Doctors 
Hard disk technology is the most rapidly 
evolving storage technology, largely as a 
result of the size of the hard disk market, its 
highly competitive character, and indus- 
trywide R&D spending on rigid disks. Phil 
Devin, vice president of storage technolo- 
gies at Dataquest in San Jose, Cali- 
y. ==. foresees density improve- 
ments of 60 percent to 65 percent 
annually, prices falling by 12 percent per 
quarter, and product life cycles of less than 
a year. A key factor in density improve- 
ments will come from developments in 
MR (magnetoresistive) heads, with much 
of the work being done by IBM. 

MR heads allow greater areal density 
than either thin-film or ferrite-inductive 
heads (see the figure "Areal Densities"). 
According to Bob Scranton, director of 


storage systems and BT: E ДЕЕ 
technology at IBM's 
Almaden Research 
Center and director of 
advanced technology 
at IBM's San Jose, 
California, Storage 
Systems Division, 
MR heads will be im- 
portant for maintain- 
ing a 60 percent com- 
pound annual growth 
rate in areal density 
for the foreseeable fu- 
ture. "With expected 
improvements in our 
MR heads, the focus 
will shift more to- 
ward the electronics,” 
says Scranton. IBM is just one of many 
companies pursuing research into the data- 
recording, digital-read-channel, and in- 
terface technologies that will help keep 
areal-density growth at historic levels (see 
"Digital Hard Drives" on page 91). 

Data density isn't the only good news: 


10.00 


Magnetoresistive head 
1.00 


Gigabytes per square Inch 


It's about time a computer company listened to 
my needs. Not just tell me what they think I need. 


1990 


Head technology is one of the driving forces 
behind hard drive capacity increases. 
Magnetoresistive heads are expected to 
accelerate capacity increases, partly because 
they work so well with newer digital read 
technologies. (Source: IBM Corp., 1992) 


Drive latency, a 
function of rotation 
speed, is getting bet- 
ter, too. “We’ve seen 
an increase in spin 
speed from 5400 
rpm to 7200 rpm," 
says Paul Wasen- 
berg, product-line 
marketing manager 
for Micropolis of 
| Chatsworth, Califor- 
та. Spindles spin- 
ning 33 percent 
faster means data is 
available sooner. 
Combined with in- 
creased areal density 
(which also means 
an increase in linear density), the effect is 
a higher data rate. The trade-off is noisier, 
hotter, and more power-hungry drives. 
IBM's DFMS and DFHS families of 
high-performance 3'-inch drives rotate at 
7200 rpm. These 1-, 2.1-, and 4.3-GB 
drives feature an industry-leading areal 
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Magneto-Optical Drive Sales 


Thousands of units 


As capacities increase, so will the popularity of MO 
technology. The plateau in 5'A-inch shipments from 1990 to 
1992 reflects the effects of the standards turmoil in that 


market. (Source: Disk/Trend, Inc., 1993) 


density of 564 Mb per square inch, a seek 
time of 8.6 ms, and the industry's highest 
media rate of 12.2 MBps. The Barracuda, 
another 7200-rpm drive from Seagate 
Technology (Scotts Valley, CA), offers 8- 
ms seek times and a capacity of 4.1 GB. 
With lower seek times, improvements in 
caching, and higher spin speeds, access 
times will only get better. 
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Focus on Optics 

The principal advantages optical 
disks (rewritable and WORM) 
have over hard disks are remov- 
ability and greater bit density. 
These combine to make optical 
storage ideal for library and 
archive applications. In the past, 
the optical-storage market was 
primarily focused on large 12- 
and 14-inch drives, but the em- 


Projections for 5‘4-inch and 3'^- 
inch rewritable optical drives in- 
dicate strong market growth (see 
the figure “Magneto-Optical Drive Sales"). 

The 5'4-inch form factor is attractive for 
desktop applications. "In 1993, we saw the 
introduction of the double-capacity 5'/- 
inch drives, which significantly improved 
the cost per megabyte of optical storage 
over the earlier 650-MB models,” says Stan 
Corker, director of removable storage re- 
search at IDC (San Diego, CA). And things 


phasis today is on smaller 
products (see “Optical А 
Advances” on page 107). 


are likely to get better. Hitachi, outpacing 
optical-drive manufacturers Hewlett- 
Packard, Sony, and IBM, has released its 
triple-density 2-GB 5'/-inch drive. 
Rewritable optical drives in the 3'A-inch 
"rigid floppy" form factor are also be- 
coming more capacious and attractive. 
“The momentum is with the 3'/:-inch 
drive," says Patty Chan, optical-storage 
analyst with Dataquest. “It’s a smaller form 
factor, the entry cost is much lower, and it 
can be used in many more applications. 
We expect 1993 figures to show 3'/-inch 
drives surpassing 5'4-inch drives in unit 
shipments, and in 1995 we anticipate some 
3'h-inch drives in excess of 500 MB." 
Because optical is a removable storage 
medium, there is a strong demand for 
interchangeability standards. “The devel- 
opment of standards probably tends to 
throttle back the rate of technological im- 
provement," comments IBM's Scranton, 
referring to the disparity in bit-density im- 
provements between magnetic and opti- 
cal storage over the past several years. 
"CD-ROM players, for instance, have been 


at the same density for many years. The 
reason is media interchange standards.” 

In terms of unit shipments, however, 
CD-ROM is the fastest-growing segment 
of the optical marketplace (see the figure 
“CD-ROM Breaks Through”). Until re- 
cently, CD drives were strictly aftermarket 
products, typically oriented toward pub- 
lishing and data-distnbution applications 
rather than storage. “CD-ROM has grad- 
uated from an aftermarket item to an option 
in the standard configuration,” notes Data- 
quest’s Chan. 

End-user and OEM interest in CDs is 
being driven primarily by pricing, but func- 
tionality helps. “Over the next two years, 
the price of CD-R [CD Recordable]—now 
around $5000—will drop fast. In that same 
time frame, we can expect to see erasable 
CDs,” says Chan. These developments will 
likely push CD-ROM drive prices lower. 


Tale of the Tape 

Magnetic tape products are growing quick- 
ly in capacity and, despite impressive im- 
provements in hard disk storage, are keep- 


TI's patented BatteryPro~ System 
gives you three to five hours: of color computing. 


ing pace with magnetic 
drives. À critical end- 
user issue with tape is 


storing data faster, particularly in 
server environments where the 
window for backing up data is con- 
strained, but the amount of data to 
be backed up keeps growing. 
QIC (quarter-inch cartridge) 
drives account for 76 percent of 
the installed base of all computer 
tape drives, according to Robert 
Abraham, an analyst with Free- 
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man Associates іп Santa Barbara, After years of slow growth, CD-ROM players are 
California. “This momentum— starting to be considered standard equipment on desktop 


coupled with a strong desire for 
backward compatibility, well-defined per- 
formance migration paths, and low costs— 
has discouraged many users from defecting 
to helical-scan or optical technologies,” 
he says. 

QIC tape products can be configured 
to compatibly serve a range of computing 
environments, from mainframes to lap- 
tops. “The highest growth area is the QIC 
3'h-inch format, and that’s being driven 


PCs. (Source: Disk/Trend, Inc., 1993) 


by PC users," says Fara Yale, tape mar- 
ket analyst at Dataquest. Yale estimates 
1993 shipments of QIC 3'Z-inch floppy 
interface products at more than 2 million 
units, mostly for stand-alone PC backup. 
Desktop penetration, however, remains 
low, at less than 10 percent of desktops. 
Arguably the fastest-growing tape 
market segment is parallel-port interface 
tape systems; these products can support 


At Texas Instruments, we listened to your travel needs. That's why we built | 
two performance features into every TravelMate» 4000E notebook computer. | 

One is the powerhouse 486 processor that helps make your applications 
scream. The other is our breakthrough BatteryPro power management sys- 
tem. This patented system monitors and maintains low power to various 
system resources such as the display, hard disk drive and ports until these 
devices are needed. Walk away for a while and BatteryPro puts your TravelMate 


to "sleep: Once you return and hit any key, you're right where you left off. 
With the TravelMate's advanced power management 
features, even when you need to fly you won't feel grounded. 
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STORAGE HOT SPOTS 


Perhaps more than any other product, the juke- 
box is an enabling technology with a potent mul- 
tiplier effect; it allows improvements in optical- 
and tape-storage drives to be multiplied many 
times over. Because the price of the jukebox ro- 
botics remains the same, doubling drive capaci- 
ty in a jukebox has the effect of halving the cost 
per megabyte. Hewlett-Packard, a leader in the 
growing 5'/-inch optical jukebox market, found 
that the release of its 1.3-GB optical drives 
caused a flood of jukebox sales. 

But price and capacity aren't the only issues. 
“The challenge of optical drives and jukeboxes is 
to help smooth the pyramid, so It’s not an ugly 
transition between on-line data and off-line data, 
and to help make network administration a nat- 
ural act," says Pam Ingmire, product marketing 
manager at HP's Greeley, Colorado, storage-sys- 
tems division. 
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Capacity, security, and 
availability are the critical 
buyer issues. Performance, | 
though less critical, is still 14 
important. “On our 5'^-inch Ё 
library, the worst-case time to access data is 15 
seconds or so," Ingmire says. “We're looking to 
improve that by 50 percent or more with a ‘dou- 
ble-picker'—robotics that can handle two car- 
tridges at once rather than just a single disk.” 


SQUEEZE PLAY 

Data compression, once a rarity, is now com- 
monplace and is even bundled into many stor- 
age products. Compression can be accomplished 
either by hardware (which is faster) or software 
(which is less expensive and more flexible) and 
with absolutely no loss of data and lower com- 
pression ratios (lossless) or with no appreciable 


degradation of data and higher compression 
ratios (lossy). 

The data compression market is fairly ma- 
ture, and desktop products like PKZip from 
PKWare (Brown Deer, Wl) and Aladdin Systems’ 
(Watsonville, CA) Stuffit are tried and true, wide- 
ly used, and inexpensive. Typically, these utilities 
operate at the archive or directory level, which 
means that they can compress segments of a 
disk, keeping directories and file structures in- 
tact. "For archive-level compression, the goal 
Is efficiency, not speed. That's where the com- 
pression-ratio wars are happening today," says 
David Schargel, president of Aladdin Systems. 
Real-time compression services, such as those 
embedded in MS-DOS 6, are faster but result in 
less compressed files than archive-level prod- 
ucts, 

Images, motion video, and multimedia will be- 
come commonplace on the desktop only if there 
are price and performance improvements for 
silicon-based products that support JPEG and 


MPEG compression. “Until you compress video 
or still-image data, it's just too voluminous for a 
PC to handle," says Eric Hamilton, manager of 
microcode for C-Cube Microsystems and chair of 
the ISO JPEG committee. C-Cube is developing a 


chip to support H.261 video, as well as MPEG 


and JPEG compression and decompression. By 
the end of 1994, volume pricing for the chip is 
projected to be under $100. 


DEALING WITH DISASTER 

Disk arrays. designed to increase the reliability 
and ‘performance of disk-storage subassemblies 
are also leveraging the improvements made in 
drive and interface technologies. “High data-rate 
applications —like multimedia PCs and audiovisual 
software—are growing,” says Joel Hagberg, Raid- 
ion product manager at Micropolis. “At the same 
time, mission-critical applications are migrating 
down to the network. The result is storage re- 
quirements that are going sky-high and an in- 
crease in the need for fault-tolerant storage.” 


The demand for fault-tolerant storage is paced 
by users’ growing awareness of the value of their 
data. Different solutions provide different de- 
grees of security, and users must select their 
solution and its risks. “There are many different 
levels of fault tolerance, going all the way to on- 
line transaction-processing systems where every- 
thing is paralleled,” notes Jim Porter, president 
of Disk/Trend in Mountain View, California. 

Redundancy, as exemplified by RAID tech- 
nology, is one popular approach to creating 
fault-tolerant storage (see "Disk Arrays Ex- 
plained,” October 1992 BYTE). But, as storage 
components become more bulletproof (IBM's 
DFMS and DFHS drives sport 1-million-hour 
MTBFs [mean times between failures]—that's 
114 years of uninterrupted use), fault-tolerant 
storage should become less expensive, more 
manageable, and more available. "We've just 
seen the tip of the iceberg in terms of the kind 


of confidence we'll have in a file server, say, 


five years from now," concludes Porter. 


An ei first from Texas Instruments: 


Automatic 


four drive bays. 


oad and system configuration. 


We call it the ultimate desktop replacement. You'll call it remarkable. 
It's our new TravelMate™ Intelligent Docking System. And by listening to the 
needs of notebook users, we ve created the industry's most advanced docking 
system available. It's also the most complete. 

Just insert any TI TravelMate 4000E notebook computer into the auto- 
loading mechanism, push a button, sit back and watch the docking system do 
the rest. Expansion is a snap too, with six ISA and two PCMCIA card slots and 


knows if your TI notebook is coming or going. 


Then away you go. That's 
true desktop replacement. 
From the one notebook 
company who listens. 


Our Intelligent Docking System makes the transition from notebook to 
desktop replacement fast and easy. When you dock, it knows whether you 
have an external monitor, keyboard or internal modem. Meaning you don't 
have to reconfigure each time you insert your TravelMate. When you're 
ready to hit the road, simply click an icon and the system knows to save 
the file you're working on, close Windows™ and eject your TravelMate. 
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not only desktop systems but laptops as 
well. A variety of manufacturers, including 
Colorado Memory Systems, Conner Pe- 
ripherals, and Tandberg Data, offer paral- 
lel-port interface products. 

DAT (digital audiotape)—because of 
its storage density and small form factor— 
is popular for data-intensive storage ap- 
plications at the desktop, the workstation, 
and the server level. Products by Conner 
Peripherals, HP, Sony, and others are mak- 
ing inroads into the tape-storage market. 

At the high-end, DEC’s DLT (Digital 
Linear Tape) offers capacity, speed, and 
extreme reliability. The design allows for 
a head life of 10,000 hours (nearly five 
times that of previous drives), a recom- 
mended average of 10,000 reads/writes 
per cartridge, and an MTBF (mean time 
between failures) of 80,000 hours. 


The Storage Boss 

Managing the storage hierarchy— whether 
for a PDA, laptop, workstation, server, or 
mainframe—is getting more complex, and 
the consequences of mismanagement are 
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getting more expensive. A survey of 450 in- 
formation systems executives at Fortune 
1000 companies found computer down- 
time cost an average of $78,191 per hour 
and occurred, on average, nine times a year. 
A typical “outage” cost $330,000, includ- 
ing the costs of recovering or reconstruct- 
ing data. Clearly, users must prepare them- 
selves and their data for the inevitable. 

In the client/server environment, this 
preparation can be complicated, and hier- 
archical storage management systems are 
being called on to automate backup and 
recovery, manage file migration, and over- 
see volume and library management ser- 
vices. The goal is to create a high-relia- 
bility, high-access, high-performance data 
management environment. “Hierarchical 
storage management comes from the main- 
frame world, and users migrating to cli- 
ent/server are looking for the same kind 
of management tools they had on their 
mainframes,” says Barbara Goldworm, 
product-line manager for management ser- 
vices at Novell in Provo, Utah. 

NDMS (NetWare Distributed Manage- 
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ment Services), Novell's management 
strategy, supports the utilities and func- 
tions to allow decentralized management 
of storage and data across distributed en- 
vironments. Within NDMS today, HCSS 
(High-Capacity Storage System 


three of the storage pyramid layers: mag- 
netic disk, optical disk, and tape. Conner 
HSM, which is typically configured with a 
dedicated storage server running as its pri- 
mary task, has three logical components: 

the network interface, migra- 


Services) supports hierarchical Hi k tion and data management 
management across the mag- ierarchical software, and analysis and re- 
netic disk and optical disk lay- storage management porting to support assessment 
ers. "The Novell strategy is to comes from the of migration thresholds. “From 
provide key management ser- i the user’s perspective and 
vices within NDMS, plus APIs mainframe world, from the network administra- 
to development partners for ex- and users migrating tor’s perspective, Conner 
tended or specialized additional to client/server are HSM is just one large storage 
services,” Goldworm notes. ‚ pool,” explains Rick Luttrall, 
HCSS lets users set “water- looking for the same product marketing manager for 
marks” on disk capacity and kind of management Conner’s advanced network 
trigger transparent data migra- tools they had on products. “They really don’t 
tion to and from magnetic and Se ais know where the files reside 
their mainframes. 


optical storage. 

Conner Software Products 
(Lake Mary, FL) offers hierarchical storage 
management software called Conner HSM. 
The Conner system is designed specifi- 
cally for automated data management on 
Novell NetWare networks. It manages 


within the hierarchy; that’s 
transparent.” 

One of the problems confronting pros- 
pective storage management customers is 
an uncertainty about their true storage 
needs. With individual desktop applica- 
tions expanding data requirements, main- 


We're learning. 


frame applications migrating onto net- 
works and desktops, and altogether new 
applications emerging, it’s difficult to pro- 
ject storage needs. “We provide a tool, 
HSM Planner, that helps users analyze op- 
erations across the enterprise—all the 
servers on the network—and determine 
what their storage requirements are and 
are likely to be within the next three years," 
says Luttrall. 


Storage Directions 
What can we expect in the future? Flash 
memory will become less expensive and 
smaller and increase in capacity. As desk- 
top and laptop operating systems become 
"flash friendly," look for operating systems 
on a chip. Also, solid-state disks, such as 
DEC's new 580-MB DRAM ESPS580, can 
be expected to penetrate specialty markets 
like high-speed, high-value transaction- 
processing applications, where data in- 
tegrity is paramount and I/O storage is the 
bottleneck for high-value transactions. 

In hard drives, you should look for big- 
drive capacity (i.e., 500 MB) on small 


drives and lower per-megabyte cost every- 
where. Also, advances in interface tech- 
nology will make it easier and less expen- 
sive to use these large-capacity drives (see 
"IDE Takes Off” on page 97). MO storage 
will experience faster density increases 
than it has in the past, while in CD-ROM, 
prices will continue to fall and multispeed 
drives will proliferate, with triple- and 
quadruple-speed drives from companies 
such as NEC and Pioneer becoming in- 
creasingly common. 

On the cutting edge, look for holo- 
graphic storage products to come to mar- 
ket within the next year. Tamarack Storage 
Devices of Austin, Texas, a spin-off of 
MCC, expects to ship its holographic prod- 
uct, called MultiStore, in the second quar- 
ter of this year. MultiStore will provide 
30 GB of removable WORM storage at 
an initial end-user cost of $6000, dropping 
to $3500 with volume. Media cost is pro- 
jected to be $5 per gigabyte. The device is 
essentially an auto-loader for 30 2'4-inch 
disks, each of which stores a gigabyte of 
data on a Du Pont photopolymer material 


The most comprehensive line of 486 notebooks 
designed specifically to meet your needs. 


When it comes to listening to your notebook computer needs, at Texas Instruments we hear what you're 
saying. And it shows in our line of TravelMate 4000E Series notebooks. After all, we offer a wide range 


of 486-based notebooks plus an Intelligent Docking System with your needs in mind. 


You'll find the entire high-performance lineup, from our economical monochrome WinSX/25™ to 


similar to that used in holographic art. 

On the software side, hierarchical stor- 
age management software will get more 
robust, address more layers of the pyra- 
mid, and better manage storage devices. 
In the next three years, you'll see capable, 
multiplatform products that offer main- 
frame-quality data-storage management 
in distributed environments. 

All these improvements will be neces- 
sary, as the future will bring more and 
more data that's increasingly critical to 
success in a wide variety of businesses and 
industries. "Keeping your detailed manu- 
facturing data on-line so you can optimize 
production efficiency and products, for in- 
stance, is a competitive investment," notes 
IBM's Scranton. "If it produces improved 
quality and reduced cycle time, then more 
companies will be using data as a com- 
petitive weapon." The result is an accel- 
erating demand for products to ease the 
management of that data. B 


Scott Wallace is a BYTE technical editor. He can 
be reached on BIX c/o "editors. " 


our active matrix color WinDX2/50™ powerhouse, is ideal for portable and desktop replacement needs. @ ў, y^ 


The critics agree. To start with, Texas Instruments notebooks are the only products in any category ever ў 
to win five PC Magazine Editors Choice Awards all in a single issue* And that's just the beginning. # 
But, there's really only one way you can find out if a TravelMate 4000E is right for you. Try one! 


TRAVELMATE 4000E SERIES NOTEBOOKS 


MEMORYt 

AMB RAM/Z00MB HOD 
AMB RAM/200MB HOD 
4MB RAM/Z00MB HOO 
AMB RAM/120MB HOD 
4MB RAM/ZÜDMB HOD 
AMB RAM/120MB HOD 


PROCESSOR 
4960X2-50MHz 
4850X2-50M Hz 
4860X2-40MHz 
A86SX-Z5MH1 
4860X2-50MH: 


4885X-29MH] 


TRAVELMATE INTELLIGENT DOCKING SYSTEM 


EXPANSION INTERFACES 


Six 16-bit ISA slots, 


four drive bays PJ-11 jack 


1 RAM expendable ta 20MB with optional mamay. 1t Estimated svest prica. Dealer prices may vary. 
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Then decide if indeed we have been listen- 
ing. Learning. And delivering. Simply call 
1-800-527-3500 to find the TravelMate 
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Don’t waste precious time. Use Sony QD2120 formatted QIC-80 data cartridges. The perfect shortcut for your QIC-80 


ONLY 
SO 


DATA MEDIA take the quick route. For more data, just call 201-476-8199. SONY: 
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drive’ Saving you up to two hours of formatting time for more productive pursuits. 


Like backing up your critical data. To keep your PC system running on schedule, 


State of the Art 


DIGITAL HARD DRIVES 


Older analog read technologies are giving way to DSP-based digital read channels, which let you 


pack more data on your hard disk 


PETER WAYNER 


GEORGE SCHILL © 1994 


ver the next several years, most hard 

drive manufacturers will abandon 
purely analog recording technology and be- 
gin shipping drives that use digital tech- 
niques. The new technology, called digital 
read channel, will at least double the amount 
of information that can be packed into each 
square inch of a hard drive platter, and 
there’s no reason to doubt that further ad- 
vances will produce even greater improve- 
ments in density. Such improvements in 
density are necessary as desktop machines 
move to applications that employ such rich 
data types as voice and video. 

The key to the transition is a collection 
of low-cost drive controllers from compa- 
nies such as Cirrus Logic (Fremont,CA), 
IBM Storage Systems Division (San Jose, 
CA), and Adaptec (Milpitas, CA) that in- 
corporate digital signal processing to dig- 
itally process the signals from the disk fast 
enough to sustain the data rates needed by 
the main computer. These controllers use 
a digital signaling technique known as 
PRML (partial-response maximum-like- 
lihood) that was originally used for com- 
munications with deep space probes, such 
as the Viking Lander. If the technique 
helped keep data clear through all the back- 
ground interference from space, there is 
no reason why it can’t help keep the data 
from disk drives clear, too. 

PRML lets you pack more information 
into each track of a drive, because the al- 
gorithm allows the drive hardware to filter 
out the noise associated with densely 
packed data. The algorithms use knowl- 
edge of how nearby bits can blur together 
in order to clean up the signal and detect 
spurious signals. The new chips also pack 
more tracks on each platter by using digi- 
tal techniques to align the drive head over 
the correct track. When these two im- 
provements are combined, they can lead 
to a doubling in the amount of data stored 
per disk. That means the cost of hard disk 
storage per byte will be cut in half. 


continued 
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Sampling Signals 


45 V 


The read circuitry. 
samples the signal at 
regular intervals and — 
deducts the shape of 
the written signal based 
on the samples. 


As laid down by the write circuitry, / bit on 
a lard drive corresponds to magnetized spots on 
the surface of the disk, while O bits corresponds 
to the absence of magnetization. The signal on 
the disk resembles a smooth curve. The read 
electronics, however, doesn't see a smooth 
curve. Rather, it samples the signal at discrete 
points. Interpreting these samples gets tricky as 
increasing bit densities pushes the peaks closer 
together. 


Hard Drive Basics 

To understand this approach, you need to 
begin with the physics of building a hard 
drive. A drive uses electromagnets to store 
data on the magnetically sensitive coat- 
ings of the platter. When the electromagnet 
is turned on, it generates a magnetic field. 
The molecules in the coating align them- 
selves in the direction of the field in the 
same way that a compass turns to align it- 
self with the magnetic field of the earth. 
Current can pass through the electromag- 
nets in two directions, which means that re- 
sultant magnetic fields can have one of 
two opposite orientations. When you flip 
the polarity of the electromagnet, it will 
leave a similar pattern in the coating. 

You read the data from the disk using 
the reverse of the write process. The mag- 
netic fields in the coating generate tiny 
electrical currents in the coils of the elec- 
tromagnets as they pass under the read/ 
write head. The presence or absence of an 
induced current determines the value of 
the spot. 

At this level, both analog and digital 
hard drives and analog and digital tape 
drives operate in the same manner. The 
main difference is that the disk drives 
record bits as spots where the magnetic 
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-The write circultry lays 
down a continuous 
. signal consisting of 
peaks and valleys. 


field saturates the coating 
and completely aligns all 
molecules. Old analog cas- 
sette decks stored the sound 
in the strength of the field 
that created larger and 
smaller magnetic patches. 
This technique is not gen- 
erally used in disk drives 
because saturated blips are 
easier to read and write at 
high speed. This ease is 
also why digital tape play- 
ers are making such inroads 
in the consumer audio 
world. 

For years, drive manu- 
facturers have continued to 
use tried-and-true analog 
read techniques while con- 
centrating on other tech- 
nologies to increase disk 
capacity. One major target has-been re- 
ducing the distance between the head and 
the platter. The closer the head, the small- 
er the magnetic spot and consequently, the 
more data that can be packed into one 
place. Of course, small spots also mean 
weaker induced fields when reading, so 
researchers have also concentrated on the 
development of more sensitive thin-film 
coatings. Research certainly continues in 
these two areas, but manufacturers are 
turning to PRML because the electronics 
necessary to do the more complicated 
digital calculations are finally becoming 
inexpensive enough to make digital drives 
a commercial possibility. Digital tech- 
niques let disk makers achieve signifi- 
cantly larger packing 
densities without in- 
vesting the money in 
building physically 
more precise mecha- 
nisms or developing 
more sensitive record- 
ing media. 


Analog 


READ TECHNOLOGY 


* Is simple to implement 


When these bits are handed to the drive, 
the drive electronics then encodes them 
with ECCS (error-corrected codes), such as 
Reed-Solomon codes. ECCs have redun- 
dant bits that let the hardware reconstruct the 
original data when errors occur. The codes 
are a well-studied branch of mathematics. 
They often amount to constructing over- 
determined systems of equations where rn 
equations and л unknowns exist, and т is 
greater than л. 

This resulting bit stream is then con- 
verted into RLL codes, which add redun- 
dant bits to guarantee that not too many 1s 
or Os fall in a row. The process for writing 
to the disk generates a new magnetic mark 
for every time a | occurs. If a 1 doesn't 
occur often enough, the clock that tries to 
count the position along the drive starts to 
drift, and the drive may drop a bit. Cirrus 
Logic uses an RLL in which every | is sep- 
arated by at least опе 0 and no more than 
seven Os. During the course of this process, 
the bits increase in number by 50 percent. 
This loss of packing density is necessary to 
guarantee the accuracy of the data. 

The effects of writing bits on a disk can 
be seen in the figure "Sampling Signals." 
The curve represents the strength of the 
magnetic mark at a particular point on the 
track. Some of the peaks point up and 
others point down. Drive controllers usu- 
ally alternate positive and negative peaks 
to help distinguish them. 

The old generation of technology used 
two peak-detection circuits to determine 
whether a peak occurred. One circuit 
would check to see if the signal was above 
a preset level, and the second would take 
the derivative of the 
signal and look for a 
0. This worked well if 
the peaks were spread 
apart, but as they grew 
closer, the mingling of 
two peaks would often 
add false peaks. 


e Needs clean samples 


Encoding Data 

The process of conver- 
ting bits into magnetic 
marks on a disk in- 
volves at least three dif- 
ferent layers of algo- 
rithms. On the highest 
level is the operating 
system, which writes 
the file (which may al- 
ready have been com- 
pressed by software) to 
the disk electronics. 


Digital 


of bits 


e Can't handle closely 
packed bits 


e Requires fast processors 

e Can filter noise and other 
interference 

e Allows denser packing 


The Role of PRML 

The main problem with 
crowded signals is that 
the read electronics do 
not see the smooth 
curves as shown in the 
figure "Sampling Sig- 
nals." The heads can 
only provide a few 
samples for each peak. 
Thus, as you crowd 
more bits into a small- 
er area, you need some 


method of determining to which peak a 
sample belongs. This is the role of the 
PRML algorithms in digital read channels. 
The algorithms determine whether each pair 
of samples belong to the same peak or to 
two different peaks. More important, the 
algorithms adjust themselves when errors 
occur, because it is not uncommon for noise 
to skew samples and add false peaks. 

The PRML algorithms used in digital- 
read-channel controllers are similar to the 
algorithms that were developed in the sixties 
and used to process convolutional codes. 
These codes built in a certain amount of re- 
dundancy and error correction by writing 
each bit down as the sum of sev- 
eral of the previous bits. For in- 
stance, one simple convolutional 
code might write bit i as the sum 
of bit г, bit i-l, and bit i-3. Bit i 
can be recovered at read time by 
subtracting out the values of bit 
і-1 and bit i-3. Normally, these 1 
convolutional codes will store " n 
each bit as the result of two or 1. 
more different polynomial equa- 
tions based on the previous л bits. 
The more complex the polyno- 
mials, the more resistant the code 
can be to error. 

If there is no noise, these con- 
volutional codes can be decoded | 
by reversing the equation and 
subtracting out the values of the 
previous bits that have already | 
been decoded. But if there is 
noise, the algorithm can use the 
extra information present to de- 
termine which bits were flipped. |. 7. 
It tries to identify the most likely | 


йы imi 


age 


gorithms for doing this are often 
known as Viterbi algorithms. In 
the simplest form, they amount 
to checking all possible errors and 
looking for the best match to the | 
data in question. This technique is 
useful if you are using a small 
polynomial involving only a few 
bits that could go wrong. In the 
most complex cases, the a 


units of € error. Thus, the PRML ‹ can 

. make. the correct choice for he 

grein. rares es ae 
. Although itis possible to make E 

E decision after the fourth e iE d | 

ait PRML algorithm. might wait until = 

` the fifth and sixth samples i arrive 

before choosing the interpretation TE 

with the smallest amount of e ertor. . eu Ed 


rithm's job is to determine when and how 
noise skews some of the sample points 
(see the text box "PRML at Work"). 


Embellishing PRML 

Some manufacturers have developed pro- 
prietary approaches to these PRML algo- 
rithms. Cirrus touts its SofTarget feature 
that allows the electronics to tune itself on 
various drives. The electronics can use a 
range of different polynomials in the con- 
volutional codes and also set the expected 
values for each peak. Each drive can tune 
itself and choose the best values. One drive 
might decide that its peaks normally gen- 


pss "of érror. The correct рев. ; | 
bit that caused the error. The al- | | e would only generate 2. 0 


+5 V 


rithms perform like dynamic pro-  Thisi is one reason why drive - pde oes 

grammin g al gori thms. controllers alternate between | > с x SE v 
Convolutional codes are good | ` positive and negative peaks. d : 

models for disk drives where fact that two peaks. of the same T 


tightly packed data may create 
peaks that overlap. The tail of 
one bit can often interfere with | 
the signal of another. More im- 
portant, each peak can contain 
several sample points. The algo- 


| polarity can’t follow each other — . 
. disallows certain interpretations indo | 
makes it easier to weed out Бай ! 
.. choices. 


erate +3.7 for the first sample and +3.4 for 
the second sample after it writes and reads 
a calibration pattern. Another might choose 
the pair £3.2 and +3.5. 

Cirrus believes that the SofTarget tech- 
nology gives drive manufacturers the abil- 
ity to relax their tolerances on the mag- 
netic media and the heads. The heads and 
the media do not have to perform in as 
narrow a range as before. 


The Electronics 

Companies such as IBM, Cirrus, and 
Adaptec like to characterize digital-read- 
channel systems as using digital signal pro- 


4 укм. (Бай кырынды. inakinatin-tikelibood) comes into play when noise Е | 
опе of the samples of the sigrial from the disk. In the figure “A Noisy Sample, У; the ЗМ 
ЕБ ‘signal s should properly c decode to bit pattern J 101, but the third sample i is hard to interpret. 
Л could be the beginning ofa negative peak that was attenuated, or it could be а peakless - 
рош that-was amplified by a glitch or by interference with a neighboring peak. : 
ES . peak-detection algorithm ( could be confused by the noise in this signal. It might _ 
_ detect: an 1 extra HEE AUS к in the 101 bit pum This weakness i in peak detection is _ xc 


zz 


== Hi d o. 


. Under PRML, Hu drive чн doesn’ t try t to eet the third sample until later 
A arrive. In fact, PRML tracks both interpretations and then computes | the partial | 
i `` emort that would occur with each i interpretation. Assume that the standard. assumed ae | 5 
for a peak i is +3.5 and a flat section ; 
480. Interpreting the 101 pattern a аѕа 
410 | would generate 12. 8 total units - 


A Noisy Sample m " 3 


Is this the start of a 
new negative peak or 
part of a noisy 0? 


` The third sample ; in this anole signal is añ 
anomaly—it doesn't correspond to a 1 bit or a0 bit. 
‘Using PRML, the read electronics use the value of 
follow-on samples to correctly interpret the 
anomalous sample as part of a O bit. 
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Effects of Digital Read Channel 


Analog read 


Spots separated to 
prevent peak overlap 


Tracks separated to 
prevent interference 


PRML lets you increase 
density of dots on a track 


Digital read 


Digital filtering allows more 
closely packed tracks 


Digital technology fers disk makers pack bits more closely on individual tracks and also pack tracks more closely. The advent of magneto-resistive 
heads will further increase the packing density of hard disk platters. 


cessing. While this is true, the use of these 
words can cause some confusion because 
the electronics built into the drive hardly re- 
semble the DSP (digital signal processor) 
chips that are common today. The standard 
DSP is a stand-alone computer with some 
beefed up circuitry for doing simultaneous 
multiplication and addition. 


On the other hand, these drive con- 
trollers can do only one thing—interpret 
the signals coming off the disk. The elec- 
tronics are hard-wired circuits that can 
only be reprogrammed in small ways. The 
circuits must be simple because they have 
to process the data at high rates. The Cir- 
rus CL-SH4400, for instance, can put out 


data at up to 64 Mbps at channel frequen- 
cies of up to 96 MHz. 

The work that the CL-SH4400 does can 
be broken up into five basic steps. First, a 
companion chip, the VM6400 from VTC 
(Bloomington, MN), converts the raw 
signal from analog into 6 bits of digital 
representation. When this arrives at the 


Introducing the $139 investment no 
computer user can afford to be without... 


"Don't take chances...Get the 
ultimate proctection...Back- 
UPS from APC." 


PC World | 
Tap 20 
Upgrade 
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Blackouts, brownouts, sags... if you use 
computers, your bottom line is directly linked 
to your power line. The fact is, your data and 
hardware are vulnerable to problems that surge 
suppressors and power directors just aren't 


equipped to handle. 


Call for your 
FREE 60 page 
PC power 
protection 
handbook! 


Now there’s an Uninterruptible Power Supply (UPS) to suit 
any budget. Back-UPS® are perfect protection for LAN servers, 
personal computers, phone/fax systems, POS equipment, or any 


other device that can go down when the power does. If lightning 
is a concern, Back-UPS are even backed by a $25,000 insurance 
policy against surge damage to your equipment (see details). 

So don't wait for the inevitable power problem to-tob your 
business, Protect your аа with Back-UPS, available 
where quality computer | 


products are sold. 


APC Back-UPS provide 

instantaneous battery 
during power iste леш 
data and hardware 


AMERICAN POWER CONVERSION 


800-800-4AP (C dept. A2 


Basinessweck's &1 Hoc Ссі Compan [NASDAQ APOC) 
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At only Exabyte exceeds 
minicartridge capacity limits 


Dy leaps and bounds. 


B Capacity 
B Price 


B Performance 


1 GIGABYTE 
INDUSTRY STANDARD 


FSiG ships complete with SCSI host adapter, FileSECURE™ software 


for Windows and DOS, cables and EXATAPE™ cartridge. 


B. the first kid on the block to get your hands on the FS1G from Exabyte. It’s the ideal SCSI minicartridge tape storage system 
for PC, workstation and LAN applications. Windows, imaging and networking makes 1 gigabyte a must. At 1.5 gigabytes (2:1 compression) 
the FS1G meets your computing needs now. And it backs up your data at over twelve times the speed of other minicartridge tape systems. 
Our exclusive 1+1 Warranty gives you a full 2 years of protection with 48-hour cross-shipment replacement policy, including 
famous Exabyte worldwide technical support. D 
For a FREE Exabyte Storage Planner, the software tool designed to guide your EX AIRY INE” A“ 
network tape storage decisions, call 1-800-866-6002 today. Then watch Exabyte leapfrog Were B acking It Up. 
the competition in capacity, price and performance! 
Circle 93 on Inquiry Card (RESELLERS: 94). 
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CL-SH4400, the signal is equalized and 
smoothed before the PRML algorithm at- 
tempts to filter out the errors. This is be- 
cause the response of the head to the mag- 
netic field is often not smooth. Finally, the 
chip removes the RLL codes and presents 
the result in ordinary form. 

In addition, Cirrus makes the CL- 
SH3300, a one-chip version of the CL- 
SH4400/V M6400 pair that performs at a 
slower rate of 40 to 48 Mbps. A 64-Mbps 
derivative of the CL-SH3300 will be avail- 
able soon, and Cirrus plans to push the 
two-chip version to even higher rates. Both 
packages are made in CMOS. 


The Future 
The emergence of PRML drives is likely to 
be responsible for major gains in price/ 
performance of hard drives over the next 
several years. At this point, Cirrus claims 
that new drives can increase in capacity 
by up to 50 percent if the company uses the 
CL-SH4400 SofTarget technology with 
conventional heads and magnetic media. 
In the future, further gains will come 


when drive manufacturers can build mag- 
neto-resistive heads. These heads contain 
special resistors that change their resistance 
as they pass through the magnetic field 
caused by a magnetic mark on the disk plat- 
ter. These heads are better tuned for PRML 
algorithms because they generate smoother 
signals. When these heads become com- 
mon, drives should be able to pack twice 
as much information again into each platter. 

The simple PRML algorithms used in 
this first round of drives is just the begin- 
ning. More complicated coding algorithms 
can result in greater densities of data. 
IBM’s Almaden Research Center (San 
Jose, CA) is experimenting with a trellis- 
coded PRML system that uses a more so- 
phisticated coding algorithm that is com- 
monly used in high-speed modems. Its 
system uses a technique called Matched 
Spectral Nulls that more accurately tunes 
the coding algorithm to the read-head re- 
sponse. The algorithm knows which types 
of errors are more likely to happen, and it 
can recover those better. IBM is reporting 
that experiments show that at least 15 per- 


cent more information can be packed into 
each track, and more important, off-track 
performance is improved, allowing nar- 
rower track widths. 

These algorithms promise to reduce the 
amount of error correction that is built into 
the system. At this time, the three levels of 
codes—ECC, RLL, and PRML—signifi- 
cantly increase the number of actual bits 
that are written to the disk. If the coding 
process can be more properly tuned to the 
channel, then more data can be written. 

The future drives will no doubt include 
even more innovations in coding technol- 
ogy. Digital disk electronics was not pos- 
sible until recently; you couldn’t fabricate 
chips with enough transistors to do the 
necessary computations. Now that this 
technology has arrived, there will be plen- 
ty of room in the future for new systems 
that incorporate better algorithms and more 
robust codes. M 


Peter Wayner is a BYTE consulting editor. He can 
be reached on the Internet at pcw@access.di- 
gex.net or on BIX as "pwayner." 


All Bernoulli" products up to 


Product OW SRP New SRP 

150MB Insider IDE Drive end Disk NEW $589 Single 150MB Disk (In 5-Pack) 
150MB Insider Drive and Disk $1099 $599 Single 105MB Disk 

150MB Transportable Оте and Disk $1225 $899 Single 90MB Disk (In 5-Pack) 
90MB Insider Drive and Disk Single 65MB 


$799 
90MB Transportable Drive and Disk $949 


Jomega’s just been tagged the new 
low price leader for removable stor- 
age. We've cut prices permanently 
on the most reliable storage devices 


around—including the high-perfor- 


$159 $109 
$169 $90 
N/A $99 
$129 $59 
$79 $39 


mance MultiDisk™ 150 Drive* See 
your dealer or call 1-800-695-4028. 


IOMEGA 


“The Bernoulli MuttiDisk 150 Drive can use 150, 105, 90, 65 and 35MB disks interchangeably. ©1993 Iomega Corp. The ютера Logo and Bernoulli are registered 
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Now more than ever, ме те 
giving power to the people. 
Our Pentium-based PCI 
systems are priced hundreds, 
sometimes thousands of 
dollars less than competitors ' 
comparably configured 
Pentium systems. That's PC 


power everyone can afford! 


#1 in Overall Reliability 
& Likelihood of Buying 
Again, 1993 & 1994 


By the Time We Get to Woodstock 

When historians write the history of the personal computer industry 
years from now, they'll remember Gateway 2000™ as the radical PC 
manufacturer that gave power to the people by selling the highest- 
quality, latest-technology computers at affordable prices. Ву euge 
showing PC buyers a level of service they thought was a 
throwback to the peace and love era. By giving real meaning © 
to the tattered, worn-out term “value.” 

When Gateway 2000 came onto the scene, the 
establishment computer companies were charging 
whatever they wanted for technology. 
Gateway was a real downer to them 
because we began selling the same 
technology for a whole lot less. And I! 
the buyers were very smart. They г 
shouted, “Hell no, we won'tgo,"to — 
the big companies, and took a chance 3 
on the revolutionary Midwest company 
called Gateway 2000. Soon a great legion of people — even more 
than Woodstock attracted — was buying Gateway PCs. 

Today, Gateway 2000 is bigger than many of the companies for 
which it was an alternative. So why should you buy a Gateway 
computer today? Same reasons as in the beginning. You still get the 
best price, quality and service from us. 


Demonstrations 

That's why PC Magazine readers said Gateway 2000 was #1 in 
overall reliability, and we also received the most votes when readers 
were asked if they would buy again from the same company — in 
both desktop and portable PC categories. (Thanks, PC Mag readers!) 
That's why, for the third consecutive year, we swept Computer 
Shopper $ Best Buy Awards. (Thanks, Shopper readers!) And that's 
why we took five top honors in PC World's World Class Awards, 
including Best Mail Order Company and Best Service and Support. 
(Thanks, PC World readers!) Even though we're now a Fortune 500 
company, we still champion anti-establishment thinking. Check it out. 
Yov'll find GW2K is far-out, groovy and totally unreal! 


800-846-2058 


by C =. “ч 
e ateway U Gî VES YOL 
The Eagle has Landed 

When Gateway 2000" introduced a Pentium" -based system — 
loaded — for under $4,000, everybody in the industry knew the Eagle 
had landed. The best PC value on the planet had arrived! The editors 
of PC/Computing heralded the accomplishment by naming it Best 
Desktop of 1993. 

Then we topped our achievement by offering four Pentium 
processor-based systems, including a new 66MHz model, priced from 
$2,495 to $3,995. Now that's a giant leap in value for one of the 
highest-performance PCs on earth. These systems are tomorrow's 
technology available today at affordable prices — only from Gateway. 

Our P5 systems include Intel’s 64-bit Pentium processor, which 
moves instructions and data twice as fast as a 486 system. The P5 
PCs get another performance boost from a PCI local bus. The 
PCI bus can operate 10% to 15% faster than a VESA* local bus. 
New this month, all PCI local bus systems also include a PCI 
IDE interface, which dramatically improves hard drive 
performance (up to twice as fast). The PCI bus' "plug and 
play" feature makes your PC easier to use, too, by 
automatically configuring peripherals. 


Space-Age Video 

The PCI bus is coupled with a space-age video system, 
with 2MB standard video memory giving you 64,000 colors 
at 1024 x 768 resolutions. The high-performance PCI-based 
video system achieves 16 million colors, true 24-bit, in 
VGA and SVGA resolutions. Our standard video system 
gives you the best overall performance on the market. 

The net effect of the PCI local bus and this video 
system is computer performance that will send you into 
orbit. It's definitely far-out! 


Photo courtesy we NASA. Thanks! 


486 PCI Local Bus System is A-OK 
The PCI local bus with PCI video and disk subsystems 
is also available in a 66MHz 486DX2 system, which is 
upgradable to the Pentium OverDrive" processor. Another A-OK 
value in a high-performance system from Gateway! 


800-846-2058 
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Our P5-60 was named Best Desktop of 1993 Our new 66MHz 

by the editors of PC/Computing. “(10) is Sm Pentium-based system 
nearly twice as fast as its nearest competitor % = Е is priced at only $3,995. 
at Windows operations. When it comes to | 7 | . 

top-of-the-line desktop systems, you can’t 

beat high performance for a low price,” 

states the editorial. 
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Our 4DX2-66V model has 
to be one of the most highly 
decorated PCs in the 
history of the industry. For 
good reason! Like other 
Gateway VESA and 
integrated systems, it's a 
very attractive value. 


4DX2-66V ADX2-66V 
Best Desktop Best Windows РС 


ADX DOV 3DX2-65V 


You'll be a trend-setter in your office or neighborhood if you 


gateway vean Or Integrated PE 


Our Family PC™ comes with CD-ROM, sound card, 
speakers, joystick, fax/modem and multimedia software. 
You choose one software option from five great Family PC 
multi-title packages. Some of the outstanding titles you can 
get are: Microsoft Works,” Dinosaurs and Encarta," 
Cinemania," Time Almanac, Links Golf Collection, The 
Animals!, MicroProse" Game Pack, MECC Elementary 
Education Pack — and more! 


choose a Gateway VESA? or integrated system because there's 
nothing more fashionable than a great buy. Everybody wants one! 


VESA a Go-Go | 

Our VESA local bus machines give you go-go performance at a 
fab price. VESA, which stands for Video Electronics 
Standards Association, assures you of compatibility 
with any VESA peripheral. These systems are also 
upgradable to a Pentium" OverDrive™ processor if 
you need more processor power in the future. 


Integrated PCs Sock it to "Em 

Our integrated systems definitely sock it to the 
competition. Offered in space-saving mini desktop 
cases, our local-bus integrated PCs give you twice the 
video performance available in many standard 
desktop machines. In fact, video performance in 
our integrated systems is similar to, or better than, 
that found in many of our competitors’ high-end systems. 

Of course these machines are also upgradable to a Pentium 
OverDrive processor. 

Our special Family PC,“ with full multimedia capabilities and 
exciting software choices, is priced at only $1,995. Ask us for details. 

If you want a mod PC for the fewest dollars possible, you want an 
integrated system from Gateway. You can bet your bippy on that! 


Energy Stardom 

All Gateway 2000™ VESA local bus and integrated systems wear 
the Energy Star seal to show they comply with energy-saving 
guidelines established by the EPA. Our commitment to the Energy 
Star program is just one of the ways we’re working to help the 
environment — and to help you save money! 


800-846-2058 


For The Rolling Stone Jn You. 


Whether you travel constantly from continent to continent or 
occasionally from office to home, Gateway has the perfect portable 
PC to keep you rollin' on down the highway. 


Easy Rider 

The revolutionary HandBook® 486 gives you more MIPS per 
pound than any other PC! Plus, the HandBook is the answer to the 
most common question seasoned portable users ask themselves: 
Should I take my portable or not? Is it worth the hassel? With a 
HandBook, you'll never ask yourself that question again. It's so small 
and light, it's effortless to carry. The decision is automatic: Of course 
you'll take your HandBook. You'll never want to be without it! The 
HandBook is a truly extraordinary product that will forever change the 
way you use a PC. 

The HandBook has all the features that matter to you, too, 
including: ideal weight and size (less than 3 pounds, about the size of 
a day-planner); plenty of power (genuine Intel® SL Enhanced 486 
processor); great screen (bright, 7.9-inch backlit VGA display); 
comfortable 78-key keyboard; EZ Point" integrated 


| m 
Е | 2 к pointer (no need to carry a clumsy mouse); 
— P з excellent battery life; suspend/resume (a 
5 = os | handy feature that allows you to stop work 
ois T. £^" | any time and resume later without losing 
| data or restarting the system). 


Psychedelic Day-Tripper 
“(The ColorBook’s) 9.4-inch dual-scan color display is 
so good you might think you accidentally got an active 
matrix display.” That’s what PC Magazine said about the 
o Gateway 2000" ColorBook. It's psychedelic! The ColorBook, 
with its latest-technology color display, also includes: 486 
performance (genuine Intel SL Enhanced 486 processor); excellent 
portability (weighs less than 5.7 pounds and is ultra-thin — just 1.77 
inches); simultaneous video support; a built-in trackball; two 
PCMCIA Type II slots (can also be used for one Type III PCMCIA 
card); great battery life (up to four hours); suspend/resume. 
For dazzling color at a mono price, look no further than the ColorBook. 
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800-846-2058 


Gateway Ñas Groovy Portables. 


On your next trip, be sure to take along a good book. 
That's a HandBook or a ColorBook from Gateway 2000! 


HandBook HandBook 
Best Subnotebook Best Subnotebook Best Hand-Held/Palmtop 
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Shown here is our P5-60 model loaded with options including a 17-inch CrystalScan monitor, 
combo floppy drive, multimedia kit with optional Yamaha speakers, Colorado Memory Systems 
tape backup unit, FlightStick and Epson Stylus 800 printer. With multimedia, the sights and sounds 
of any era are available to you with a click of your mouse. Right on! 


teway PCI 


When you've picked the PC you want, take a look at the options listed 
here to make your system as productive and fun as possible. Sorry, the 
peripherals listed here are sold only with the purchase of a system. For details 
on our complete line of extras for Gateway customers, ask for our special add- 
on components division when you call. 


Multimedia 

Multimedia Kit 

Here’s everything you need to add multimedia to your Gateway PC: 

Ш Gateway 2000" 16-bit CD-quality sound card, compatible with Sound 
Blaster" cards, with MIDI/game port, mic in, stereo line in/out 

E Double-speed CD-ROM drive, tray-loading, compatible with music — 
CDs, multisession photo CDs and CD-ROM titles | 

E 2 Labtec“ speakers that attach to your PC monitor 

E Microsoft* Encarta & Corel Photo CD software 

Ш Gateway 2000 System CD with Microsoft Multimedia Pack" 
$299 

For system configurations that include a CD-ROM drive, get 

the multimedia kit without CD-ROM drive for: $132 


Yamaha*YST-M10 Multimedia Speakers 
New! The small speakers that sound big. And come with a tiny price. This 
free-standing, self-powered speaker set is a great value! $75 


Altec Lansing Multimedia Speakers 
Get superior stereo sound with these top-rated Altec Lansing ACS-300 
speakers with separate powered subwoofer. $219 


CH FlightStick 
The joystick that's recommended by our kids! With a sensational "feel" and 
rugged construction, this is the last joystick you'll ever have to buy! $35 


Communications & Storage 

TelePath" II Fax/Modem 

Internal fax/modem, 14,400bps modem, V.32bis, with 14,400bps fax 
capability. Package includes CommWorks" data and fax communication 
software, plus a CompuServe* trial membership. $149 


Cardinal* 2400 Fax/Modem 
Internal fax/modem, 2,400bps modem, V.22bis, with 9,600bps fax capability. 
Package includes CommWorks data and fax communication software. $49 


Colorado Memory Systems? TBU 
250MB internal automatic tape backup unit copies up to 9.5MB per minute. 
Comes with Windows and DOS software, one tape and cable. $159 


PORTABLES 


HANDBOOK" 486 — 


И Weight: 2.94 Lbs. 

E Dimensions: 9.75" x 5.9" x 1.6" 

E SL Enhanced Intel® 486 
Processor 

E 4MB RAM (expands to 8MB or 
20MB) 

B 80 to 130MB IDE Hard Drive 

Ш 7.9" Backlit VGA Display 

B NiMH Battery & AC Pack 

E Suspend/Resume Feature 

B | PCMCIA Type II Slot 

E EZ Point" Integrated Pointer 

Ш 78-Key Keyboard 

Ш Parallel, Serial & PS/2 Ports 

E MS Works for Windows™ 

Ш MS-DOS 62, WFW 3.11 & 
Serial Transfer Cable 


COLORBOOK" 


W Weight: Under 5.7 Lbs. 

E Dimensions: 11.7" x 8.5" x 1.77" 

Ш SL Enhanced Intel 486 
Processor 

Ш 4MB or SMB RAM (expands to 
8, 12 or 20MB) 

B 3.5" 1.44MB Diskette Drive 

Ш Removable 120 to 250MB IDE 
Drive 

Ш 9.4" VGA Dual-Scan STN 
Color Display 

Ш NiMH Battery & AC Pack 

E Suspend/Resume Feature 

Ш 2 PCMCIA Type II Slots 

@ Integrated Trackball (2 buttons) 

Ш 55-Кеу Keyboard 

Ш Parallel, Serial & PS/2* Ports 

Ш External VGA Port 

E MS Works for Windows 

E MS-DOS 62 & WFW 3.11 


MULTIMEDIA KIT 


Here’s everything you need to add 

multimedia to any Gateway desktop 

PC. You won't find a better holiday 

price anywhere! 

E Gateway 2000 16-Bit Sound 
Card, Sound Blaster-"Compatible 

E Double-Speed CD-ROM 

Ш 2 Labtec” Speakers 

Bi Microsoft Encarta & Corel Photo 
CD Software 

Ш Gateway System CD 


$299 


For system configurations that 
include a CD-ROM drive: $132 
Only with system purchase. 


Gateway 2000 is a 
corporate sponsor of 
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Printed on recycled 
paper with soy inks. 


HANDBOOK PACKS 


Traveler's Packs: 


HANDBOOK 486SX-25 


B Case, extra battery & PCMCIA 
With 25MHz 486SX CPU and 9600/2400 fax/modem. $369 
80MB Hard Drive B Case, extra battery & PCMCIA 
$1 495 TelePath™ fax/modem. $489 

Presenter's Pack: 

ll PCMCIA VGA adapter, 
HANDBOOK 486DX2-40 a symetrix® Compel & case. 
With 40MHz 486DX2 CPU and $319 
130MB Hard Drive 
$1995 


COLORBOOR PACKS 


Traveler's Packs: 
COLORBOOK 486SX-33 Ш Case, extra battery & PCMCIA 
With 33MHz 486SX CPU, 4MB 9600/2400 fax/modem. $329 
RAM and 120MB Hard Drive W Case, extra battery & PCMCIA 
$1995 TelePath fax/modem. $449 


COLORBOOK 486DX-33 


With 33MHz 486DX CPU, 4MB 
RAM and 250MB Hard Drive 


$2695 


COLORBOOK 486DX2-50 
With 50MHz 486DX2 CPU, 8MB 
RAM and 250MB Hard Drive 


$2995 


PORTABLE OPTIONS 

PCMCIA Cards: 

Ш TelePath 14400/14400 fax/ 
modem. $319 

Ш 9600/2400 fax/modem. $199 

E Ethernet adapter. $189 

Ш Token Ring adapter. $449 

E HandBook VGA adapter. $229 

Batteries: 

E 22Ah NiMH batteries. $89 

Ш Alkaline battery pack. $29 

Diskette Drive: 

ll HandBook external 1.44MB. $99 

Cases: 

Ш ColorBook $49 HandBook $55 

Extended VIP Warranty: 

B We'll ship a replacement 

within 24 hours during warranty. 

Point of sale only. $100 


SOFTWARE & EXTRAS 


If a system comes with "choice of | With desktop and selected portables 
application software," choose one 
of the following packages: and extras at no additional charge: 
E Microsoft Excel for Windows" Ш MS-DOS 6.2 & Windows for 
E Microsoft Word for Windows" | Workgroups 3.11 


Ш Microsoft Word and Bookshelf? B CoSession™ Host Remote 


CD-ROM Edition Diagnostics (with all modems) 
W Microsoft PowerPoint for E QAPlus Diagnostics 
Windows" Ш Gateway Computer Glossary 


E Microsoft Project for Windows" WB Gateway Mouse Pad 
E The Entrepreneur Pack (Works,” Systems with CDs also include: 
Publisher," Money" & games) Ш Gateway System CD with 
W Borland Paradox” database and Microsoft Multimedia Pack" 
Quattro* Pro for Windows E Multimedia On-Line User's 
spreadsheet Guide 
E Microsoft Access™ for Windows Wl Gateway Mall On-Line Catalog 
Bl Publisher's Pack (CD-ROM 
only; includes CorelDRAW3," 
ArtShow, MS Publisher 2.0 & 
MS Design Pack) 


SERVICE 


Every Gateway system is backed by: 
you also get the following software B 30-Day Money-Back Guarantee 


Ш One-Year Limited Warranty 
Ш Lifetime Toll-Free Technical 
Support 
Ш On-Site Service Available To 
Most Locations 
Ш Lifetime BBS Membership 
Ш FaxBack Automated Fax Service 


Our money-back guarantee does not 
include shipping. On-site service is 
provided at no charge during 
warranty if our technicians 
determine it is necessary. If you'd 
like to read our 

warranty and 
guarantee 
policies, 
please call 
for a free 
copy. 


Networking 

Intel EtherExpress" 

A 16-bit Ethernet adapter from a world leader in 
networking. $105 Twisted Pair or BNC Kit (BNC kit 
includes cable, connector, terminator and card), 


Ethernet Adapter from 3Com® 

Manufactured by 3Com for Gateway. Features parallel 
tasking architecture with a high level of integration. $105 
Twisted Pair. $125 BNC Kit (includes cable, connector, 
terminator and card). 


Monitors 

CrystalScan® 17-Inch Monitor 
Non-interlaced color monitor, .26mm dot 
pitch. If your system comes with a 14-inch 
monitor, you can upgrade to this monitor for 
$430. If your system comes with a 15-inch 

F monitor, you can upgrade for $350. (Prices good 

only for upgrades at the time of system purchase.) 


Printers 

Epson® 1070+ Printer 

Here’s a value-priced, wide-carriage dot matrix printer 
that gives you 225cpi in draft mode, 10 letter-quality fonts 
and 4 scalable fonts. Quiet, too (46.5db)! $359 


Epson 3260 Color-Capable Printer 

Add color to your documents with this 24-pin, quiet dot 
matrix printer. Comes with 10 letter-quality fonts. $199; 
Color Option $45; Tractor Option $15 


Epson Stylus 800 Ink Jet Printer 

Great laser quality at an even preater value. Measuring 
only 17 inches by 10.5 inches, the Stylus 800 has seven 
different typefaces and prints an extra-quiet 150 characters 
per second at 360dpi. Parallel cable included. $289 


Epson ActionLaser 1500 Laser Printer 

The ActionLaser delivers professional-quality printouts 
with crisp, sharp images, black blacks and smooth, “jag- 
free” lines. It also features a fast six-page per minute print 
speed, 14 resident fonts, 300 x 300dpi, and 1MB memory 
expandable to SMB. Parallel cable included. $669 


TI microLaser" Pro 600 

This Texas Instruments laser printer 
redefines value in high-performance 
printing with 6MB RAM s 
standard, a fast eight pages- 
per-minute print rate, 500- 
sheet capacity and true 
600dpi quality. 

With 23 PostScript* Fonts: $1,449 
With 65 PostScript Fonts: $1,629 


AN 


Lexmark 4039 10R 

The printer for tomorrow's technology! Featuring a fast, 
RISC processor it switches between PostScript and PCLS 
printer languages automatically and prints at a remarkable 
10 pages per minute at true 600dpi. $1,399 


Easy Payment Options 

We make it easy for you to buy a Gateway PC, 
too! We accept most major credits cards 
and C.O.D. terms, with net 30-day _ 
terms and leasing options available 
to qualified commercial customers. 

You can also apply for our new 
Gateway 2000" DuoLine™ MasterCard® Card, 
issued by Dial National Bank, which lets you make 
purchases from Gateway and anywhere else 
MasterCard is accepted by giving you two lines of 
credit — one for Gateway purchases and one for all 
other purchases. For Gateway purchases, the card 
has no annual fee and a low variable interest rate of 
just 12.9% APR. For other transactions, you get a 
variable interest rate of 13.9% APR and a low $18 
annual fee.* 


*Cash advance fee is $1 plus 2% of the amount of the cash 
advance, but not less than $5 nor more than $10. Financing is 
available on approved credit with the Gateway DuoLine 
MasterCard, issued by Dial National Bank, Des Moines, Iowa. 


846-2088 


800 


Our '60s models are all Gateway 2000 employees and their children who relived the flower-power era for this ad. 


INTEGRATED & VESA SYSTEMS 


48X-33/4DX-33 


4DX2-504DX2-66 


B Intel 50 or 66MHz 486DX2 CPU 
E SMB RAM, 128KB Cache 

Ш 212MB 13ms IDE Hard Drive 

E Local Bus Graphics with IMB 

B 3.5" Diskette Опус 

B 14" Color CrystalScan 1024NI 

B Mini Desktop Case 

B 5 16-Bit ISA Slots 

B AnyKey* Keyboard & MS Mouse 
E MS-DOS 62 & WFW 3.11 

E Choice of Application Software 
Ш EPA Energy Star Compliant 


E inte 33MHz 486SX or DX CPU 
Ш 4MB RAM 

E 212MB 13ms IDE Hard Drive 

И Local Bus Graphics with 512KB 
B 3.5" Diskette Drive 

E 14" Color CrystalScan* 1024NI 
B Mini Desktop Case 

W 5 16-Bit ISA Slots 

B 101-Кеу Keyboard & MS Mouse 
BB MS-DOS* 6.2 & WFW™ 3.11 

BI MS Works for Windows™ 

E EPA Energy Star Compliant 


45Х-33 - $1295 4DX2-50 - $1795 
4DX-33 - $1495 4DX2-66 - $1995 
VESA & PCI SYSTEMS 


4DX-33VADX2-50V 4DX2-66V BEST BUY 


Ш Intel 66MHz 486DX2 CPU 

Ш SMB RAM, 128KB Cache 

E 424MB 13т$ IDE Hard Drive 
B VLB Graphics with IMB 

Ш Double-Speed CD-ROM 

Ш Loca! Bus IDE Interface 

B 3.5" Diskette Drive 

E 15" Color CrystalScan 1572FS 
E Baby AT Case 

Ш 5 ISA & 2 VESA/ISA Slots 

Ш AnyKey Keyboard & MS Mouse 
E MS-DOS 62 & WFW 3.11 

E Choice of Application Software 
E EPA Energy Star Compliant 


$2295 


E Intel 33MHz 486DX or SOMHz 
DX2 CPU 

Ш SMB RAM, 128KB Cache 

E 424MB 13ms IDE Hard Drive 

Ш VLB Graphics with IMB 

Ш Local Bus IDE Interface 

B 525" & 3.5" Combo Drive 

Ш 14" Color CrystalScan 1024NI 

E Baby AT Case 

E SISA & 2 VESA/ISA Slots 

E AnyKcy Keyboard & MS Mouse 

B MS-DOS 62 & WFW 3.11 

E Choice of Application Software 

Ш EPA Energy Star Compliant 


4DX-33V - $1975 
4DX2-50V - $1995 


PENTIUM SYSTEMS 


E Intel 60MHz Pentium" CPU 

Ш SMB RAM, 256KB Cache 

E 424MB 13ms IDE Hard Drive 

E PCI Local Bus Graphics with 2MB 
Ш PCI Fast IDE Interface 

B 3.5" Diskette Drive 

Ш 14" Color CrystalScan 1024NI 
Ш Baby AT Case 

Ш 4 15А, 2 PCI & | РСІЛЅА Slots 
Ш AnyKey Keyboard & MS Mouse 
Ш MS-DOS 62 & WFW 3.11 

Ш MS Works for Windows 


$2495 


P5-60 BEST BUY 


Ш Intel 60MHz Pentium CPU 

Ш SMB RAM, 256KB Cache 

E 424MB 13ms IDE Hard Drive 
E PCI Local Bus Graphics with 2MB 
E Double-Speed CD-ROM 

E PCI Fast IDE Interface 

E 3.5" Diskette Drive 

E 15" Color CrystalScan 1572FS 
Ш Baby AT Case 

Ш 41SA,2 PCI & | PCI/ISA Slots 
Ш AnyKey Keyboard & MS Mouse 
Ш MS-DOS 6.2 & WFW 3.11 

E Choice of Application Software 


$2795 
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48X-33V 


W Intel 33MHz 486SX CPU 

Ш 4MB RAM 

E 212MB 13ms IDE Hard Drive 
B VLB" Graphics with IMB 

Ш Local Bus IDE Interface 

B 525" & 3.5" Combo Drive 

W 14" Color CrystalScan* 1024NI 
W Baby AT Case 

Ш SISA & 2 VESA*/SA Slots 

B AnyKey* Keyboard & MS Mouse 
Ш MS-DOS 6.2 & WFW 3.11 

E Choice of Application Software 
E EPA Energy Star Compliant 


$1495 


P4D-66 
И intel 66MHz 486DX2 CPU 
E 8MB RAM, 256KB Cache 
B 424MB 13ms IDE Hard Drive 
Ш PCI Local Bus Graphics with 2MB 
E Double-Speed CD-ROM 
W PCI Fast IDE Interface 
Ш 3.5" Diskette Drive 
B 15" Color CrystalScan 1572FS 
B Baby AT Case 
Ш 4 15А, 2 PCI & 1 РСІЛЅА Slots 
B AnyKey Keyboard & MS Mouse 
Ш MS-DOS 62 & WFW 3.11 
E Choice of Application Software 


$2495 


NT 


Ш Intel 60MHz Pentium CPU 

E !6MB RAM, 256KB Cache 

Ш 540MB 13ms IDE Hard Drive 

Ш PCI Local Bus Graphics with 2MB 
E Double-Speed CD-ROM 

И PCI Fast IDE Interface 

Ш 3.5" Diskette Drive 

E 15" Color CrystalScan 1572FS 
Ш Baby AT Case 

Ш 4[5A, 2 PCI & | РСІЛЅА Slots 
Ш AnyKey Keyboard & MS Mouse 
E MS-DOS 62 & WFW 3.11 

E Choice of Application Software 


$3295 


à 0 5 ' 


4DX2-50 FAMILY PC" 
E intel SOMHz 486DX2 CPU 
Ш SMB RAM, 128KB Cache 
B 212MB 13ms IDE Hard Drive 
Ш Local Bus Graphics with IMB 
B Double-Speed CD-ROM, 16-Bit 
Sound Card & Speakers 
ШЕ 2400/9600 Data/Fax Modem 
B 3.5" Diskette Drive 
В 14" Color CrystalScan 1024NI 
Bi Mini Desktop Case 
Ш 5 16-Bit ISA Slots 
B 101-Кеу Keyboard, MS Mouse & 
Joystick 
E Choice of Family PC Software 
Ш EPA Energy Star Compliant 


$1995 


4DX2-66V 


Ш Intel 66MHz 486DX2 CPU 

E 16МВ RAM, 256KB Cache 

E 424MB 13:05 IDE Hard Drive 
Ш VLB Graphics with 2MB 

E Double-Speed CD-ROM 

И Local Bus IDE Interface 

Ш 3.5" Diskette Drive 

E 15" Color CrystalScan 1572FS 
Ш Baby AT Case 

Ш SISA & 2 VESA/ISA Slots 

ШЕ AnyKey Keyboard & MS Mouse 
E MS-DOS 62 & WFW 3.11 

В Choice of Application Software 
M EPA Energy Star Compliant 


$2795 


И Intel 66MHz Pentium CPU 

E 16MB RAM, 256KB Cache 

E 540MB 13ms IDE Hard Drive 

E PCI Local Bus Graphics with 2MB 
E Double-Speed CD-ROM 

Ш PCI Fast IDE Interface 

B® 16-Bit Sound Card & Speakers 

E 3.5" Diskette Drive 

® 17" Color CrystalSean 1776LE 

B Tower Case, 300W Power Supply 
Ш 4 ISA, 2 PCI & | PCI/ISA Slots 
B AnyKey Keyboard & MS Mouse 
Ш MS-DOS 62 & WFW 3.11 

E Choice of Application Software 


$3995 


Toll free from Canada and Puerto Rico 800-846-3609 • Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays(CST) 
€ 1993 Gateway 2000, Inc. AnyKey, CrystalScan, black-and-white spot design. “OT logo and “You've got a friend in the business" slogan are registered trademarks, and Gateway 2000, ColorBook, DuoLine, EZ Point and TelePath are trademarks 


of Gateway 2000, Inc. The Intel Inside Logo, Intel, Pentium and OverDrive are trademarks or 


registered trademarks of Intel Corporation. All other brands and product names are trademarks or 


registered trademarks of their respective companies, 


All prices and configurations arc subject to change without notice or obligation. Prices do not include shipping. Energy Star compliant systems may not remain within EPA guidelines if upgraded to a Pentium processor. 


State of the Art 


IDE TAKES OF 


The most popular method of connecting hard drives to PCs has just gotten a whole lot better 


JOHN BRYAN 
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DE (Integrated Drive Electronics) is 
the number-one disk interface in the 
| PC environment for two good reasons: 
| First it is insanely easy to use, and sec- 
ond, it's inexpensive to implement. This is 
a hard combination to beat. But as CPUs 
get faster and applications and environ- 
ments get more complex, IDE's limita- 
tions begin to show. 

IDE was developed by Western Digi- 
tal and Compaq Computer. It was a natur- 
al outgrowth of the original IBM AT disk 
interface—the ST-506 —which was in- 
troduced in 1984. The ST-506 uses the PC 
BIOS INT 13h to interact with the system, 
and IDE is set up the same way. IDE also 
borrows from its ST-506 heritage in the 
number and type of drives it supports. 

This latter feature is one of the major 
limitations of IDE as we know it today: 
IDE currently supports two drives, and 
without some sort of proprietary modifi- 
cation, those two drives must be magnetic 
disks. Up to now, these limitations have 
not been crippling, but today's high-end 
multimedia systerns need to be able to con- 
trol a mix of hard disk, tape, and CD-ROM 
products. IDE isn't up to the task. Also, 
IDE is limited in the size of the disks you 
can attach to it and in the data transfer 
rates you can get out of it. Western Digi- 
tal's response to these problems is its pro- 
posed enhanced IDE, which is designed 
to take IDE into the twenty-first century. 


Increasing Capacity 

A popular feature of IDE is its transpar- 
ency. You don't need a special driver for 
an IDE drive, because IDE is defined and 
supported in your system's BIOS and IDE 
interface. You pay for this transparency, 
however—most notably in capacity limi- 
tations. 

The capacity of IDE drives is constrained 
not by the BIOS or IDE interface individ- 
ually but by the combination of the two. 
IDE identifies a drive and determines its 
capacity by determining the number of 
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NEIMAN IDE Takes Off 


The Capacity Crunch 
Cylinders 


O BIOS 
BESIDE 
Bll BIOS/IDE combination 


Heads - 


Sector per track 


Both the standard PC BIOS and the IDE interface support large-capacity drives. However, when 
they're combined, they can't support drives over 528 MB due to the different number of bits each 
reserves to define the different characteristics —cvlinders, heads, and sectors per track —of a drive. 


heads, cylinders, and sectors per track that 
it contains. Because DOS specifies that 
there are 512 bytes per sector, the capaci- 
ty of a drive is the number of heads times 
the number of cylinders times the number 
of sectors times 512. 

The drive lookup table, which the PC 
BIOS INT 13h accesses, supplies only a 
specific number of bits for maintaining in- 
formation about the characteristics of a 
drive. Similarly, the IDE interface has a 
set number of bits for storing this infor- 
mation. Either of these methods provides 
for large drives. The PC BIOS uses enough 
bits to recognize up to 1024 cylinders, 255 
heads, and 63 sectors per track in its CHS 
(cylinder-head-sector) format. The BIOS 
can thus support drives with capacities of 
up to 8.4 GB. IDE can recognize up to 
65,536 cylinders, 16 heads, and 255 sectors 
per track or drives up to 136.9 GB. Un- 
fortunately, drive capacity in a BIOS/IDE 
setup is determined by the lowest com- 
mon denominator of the corresponding 
drive characteristics, resulting in a limit 
of 528-MB for PC-based IDE drives (sec 
the figure “The Capacity Crunch”). 

While 528 MB isn’t small, it isn’t ex- 
actly spacious in a high-end environment 
or for multimedia, where storage require- 
ments for sound and video applications 
can really eat up disk space. As disk prices 
fall, too, there will be more and more mo- 
tivation to move to larger capacities. 

Western Digital’s proposal for enhanced 
IDE provides two methods for solving the 
capacity problem. You choose between 
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the two in CMOS setup. The first method, 
called auto-configure, is designed for op- 
erating systems, such as NetWare and 
Unix, that bypass the BIOS in accessing 
disk drives. It uses the standard DPT 
(Drive Parameter Table) to pass informa- 
tion about drive capacity from the IDE 
drivc to the operating system. 


Addressing Logical Blocks 
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Rather than the straightforward transfer of 
cylinder, head, and sector information, enhanced 
IDE uses information in its Enhanced Drive 
Parameter Table to translate INT I 3h CHS 
information into either IDE CHS or IDE LBA. In 
the case of LBA, only the drive need provide the 
final logical-to-physical translation. The 
operating system, file system, and device drivers 
can use logical information exclusively. 


The second method—for DOS and Win- 
dows—is called auto-translate. Selecting 
this drive type tells the BIOS to create an 
EDPT (Enhanced Drive Parameter Table) 
during its POST (power-on self test). The 
initialization process fills this table with 
the appropriate values for all the drive char- 
acteristics, along with a checksum value 
to ensure the accuracy of the parameters. 

The EDPT contains two sets of drive 
parameter information: one that comes 
from the Identify Drive command, and an- 
other that the BIOS gives to the operating 
system. The information presented to the 
Operating system is not simply a copy of 
that taken from the drive, but a translation 
that isn't dependent on how the CHS and 
IDE bit fields match up. The BIOS sup- 
ports two types of translations based on 
information returned by the Identify Drive 
command. The first, called IDE CHS, pro- 
vides a straightforward translation of BIOS 
CHS information to IDE CHS informa- 
tion. 

The second translation requires more 
drive firmware changes but has wider- 
ranging implications. It translates the CHS 
information that is passed to the BIOS into 
a 28-bit LBA (logical block address). The 
BIOS then sends the LBA information to 
the drive's task-file register and sets bit 6 
of the drive’s SDH (select drive head) reg- 
ister to indicate that the information in the 
task registers is LBA rather than CHS. The 
drive then uses the LBA value to fetch the 
appropriate physical block from the disk. 

The EDPT lets enhanced IDE access 
drives with sizes up to the CHS limit of 
8.4 GB. The advantage of the EDPT is 
that it doesn’t require software or operat- 
ing-system changes to support high-ca- 
pacity drives. The IDE CHS and the IDE 
LBA translations are transparent to the op- 
erating system, except in the case of Win- 
dows 3.1 in its 32-bit address-on mode. In 
this case, you need a new driver. Western 
Digital's IDE LBA-enabling driver is 
called FASTDISK. It will be available for 
all Western Digital Caviar drives with ca- 
pacities greater than 528 MB. 

The advantage to IDE CHS is that the 
BIOS changes required to implement it are 
minimal. LBA requires more extensive 
BIOS changes as well as changes in the 
drive firmware, but you get advantages 
with this added complexity. Many current 
operating systems use LBA to access hard 
drives. LBA lets you use a single consistent 
access scheme across the operating sys- 
tem, device driver, and drive interface. 
Looking ahead, LBA is also compatible 


with the INT 13h Functional Extension 
specification as defined by Microsoft and 
IBM, which specifies “packets” that con- 
tain LBA rather than CHS addresses. 


_ Faster and Faster 

Current IDE drives outperform the data 
transfer rate capabilities of the ISA bus, 
making a faster bus mandatory if you want 
to increase the data transfer rate of IDE 
systems. EISA and Micro Channel archi- 
tecture are options, but increasingly, lo- 


management schemes may find that a re- 
quested block of memory is scattered 
across a variety of physical disk locations. 
With Scatter/Gather support, four 4-KB 
blocks that make up a single 16-KB block 
of memory can be fetched with a single 
I/O request, rather than with the four I/O 
requests and DMA instructions that would 
normally be required. The result is great- 
ly improved performance for the operating 
systems, such as Windows 3.1, OS/2 2.1, 
and NetWare 3.1 and 4.0, that support this 


mode. Windows NT does not currently 
support Scatter/Gather, but future releases 
will. 

VL-Bus designs use PIO or BPIO 
(block PIO) data-transfer methods. BPIO 
works in exactly the same fashion as stan- 
dard PIO, except that where PIO transfers 
a single block of 256 words (512 bytes), 
BPIO transfers n blocks of 256 words. The 
support of BPIO requires BIOS changes 
and device-driver support, and Western 
Digital has device drivers that provide this 


cal-bus technology —VL-Bus and . 
PCI (Peripheral Component Inter- SR ی و‎ e 


connect)—-is the preferred solution 
to higher sustained throughput. En- 
hanced IDE offers a series of so- 
lutions designed to meet escalat- 
ing levels of performance expected 
from local-bus technologies over 
the next few years. 

You should consider several is- 
sues when looking at data transfer 
between a system and a peripheral. 
First is the speed at which the pe- 
ripheral can handle the data that 
moves on and off it. Also impor- 
tant is the delivery cost of the sub- 
system, especially in the personal 
computer market. If cost were no 
object at all, drives with huge read/ 
write cache systems could deliver 
and accept data at practically any 
speed. 

IDE drives transfer data in two 
ways: PIO (processor I/O) depends 
on the processor to handle the data 
transfer, and DMA lets the drive 
itself handle the transfer after the 
processor performs an initial set- 
up. IDE's traditional method of 
data transfer is PIO because when 
IDE was introduced, PIO was faster 
than DMA, which was dependent 
on the speed of the ISA bus. 

The introduction of faster bus- 
es, however, has resulted in faster 
DMA, and enhanced IDE supports 
several types. Type B DMA offers 
a transfer rate of 4 MBps, while 
Type F, supported by the PCI lo- 
cal bus, extends this to either 6.67 
MBps or 8.33 MBps, depending on 
the PCI/ISA bridge chip set in the 
system. Both Type F and Type B 
DMA requires device drivers (or 
BIOS changes). 

PCI also makes available to the 
PC a new type of DMA transfer 
called Scatter/Gather. Operating 
systems that use virtual memory 


SCSI vs. IDE 


SCSI dates from a time when a small computer was roughly the size of 
your father's Oldsmobile. Its adaptation to the personal computer 
market has been slowed by complexity, independent standards de- 
velopment, and relatively low demand for its special features. 

Only on the Mac has SCSI been a great success, mainly because 
Apple rigorously controls every aspect of the development of periph- 
erals for the Mac. The SCSI experience on PCs has been quite the op- 
Poste with different vendors implementing their own version of SCSI communication. 

SCSI is a separate bus structure rather than a connector like IDE, so it offers many fea- 
tures that IDE cannot. First, SCSI is extremely flexible in the type and timing of the devices 
attached. Everything from disks and other storage media to scanners and printers can be at- 
tached to the same SCSI host adapter. Up to seven devices can be connected to each 
adapter. 

In addition, the SCSI connector cable can be up to 6 meters long, which means that pe- 
ripherals can reside outside the host computer system. In fact, SCSI is the only interface 
used with large drive arrays or optical jukeboxes that support network servers. In contrast, 
enhanced IDE offers a maximum cable length of 18 inches, which means that it is a strictly 
internal solution. SCSI also offers speed that standard IDE can't match, and Fast/Wide 
SCSI offers sustained data rates (20 MBps) that even enhanced IDE can't achieve. 

But there is a cost, literally. From.host adapters to peripherals, SCSI is more expensive 
than IDE. Part of the reason for this is the amount of logic required on both ends of the ca- 
ble. All devices on the SCSI bus are intelligent; each has its own ROM that contains the 
basic operating parameters of the device. The host adapter is also an intelligent device. 

But the bigger cost is that incurred by the development of software to support all the pos- 
sible combinations of hardware, software, and operating systems that a peripheral is likely 
to encounter in the diverse and, at times, chaotic world of the PC. Rich Rutledge, marketing 
manager of storage products for Western Digital, explained it this way: “SCSI has a single 
command set (per peripheral), but at the chip level, each product has a different register set, 
requiring a different hardware device driver. The result is that everyone has to produce dif- 
ferent drivers for each and every operating-system type and release." 

Western Digital believes that with the emergence of enhanced IDE, SCSI will be largely 
constrained to the server market and external systems. Of course, SCSI proponents see 
things differently. Adaptec, which developed the EZ-SCSI software that has taken much of 
the anguish out of implementing SCSI on a PC, believes that ATAPI (AT Attachment Pack- 
et Interface) and SCSI combined will squeeze proprietary interfaces out of the CD-ROM 
market. The company also sees SCSI's performance advantages and flexibility becoming 
increasingly important as multimedia applications come to the fore. 

Both viewpoints have merit. Enhanced IDE will be the interface of choice where ease of 
use and value are imperative and will take a good deal of midrange business away from 
SCSI. Where performance is the determinant, however—and performance is a big determi- 
nant in multimedia—SCSI retains advantages that should ensure its position as the interface 
of choice for high-end desktops and workstations. 
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support for Windows 3.11, MS-OS/2 1.31, 
and NetWare 3.11. 

While the system’s CPU controls stan- 
dard PIO and BPIO, local bus and en- 
hanced IDE have made possible a method 
of PIO that the device controls. The ATA 
(AT attachment) specification of I/O 
Channel Ready was too fast for the [ISA 
bus to implement; however, VL-Bus can 
handle it, and it pushes the data transfer 


Se RR C: IDE Takes Off 


rate up to 6.67 MBps, or 10 MBps for a 
cache-hit burst. 


Gang of Four 

To overcome the limitation of two devices, 
Western Digital's proposal for enhanced 
IDE specifies that BIOS and system man- 
ufacturers actively support the use of both 
the primary and secondary controller ad- 
dresses that have always been in the IBM 


"puffA NEW FACE ON YOUR HOST DATA... 
| .EEATERM, VT EMULATION GIVES YOUR 
A A FACELIFT—THE WINDOWS 


Е! 


` Before REAterm, host data was dull, 
colorless, and limited by aging host 


applications. KEAterm transforms your host 
data—making it better looking, and more 


useable. 


Apply the power and ease of Windows 
tools, like Excel, 1-2-3, WordPerfect, Visual 
Basic... to your host data using KEAterm's 


KEAterm 420—a powerful link to 
your VAX and UNIX text 
applications. 


KEAterm 340—for applications 
requiring ReGIS, Tektronix, or sixel 
graphics. 

KEAterm—lor Windows NT 
available soon! 


Empower your desktop nowi 
Cali 1-800-663-8702 


KEA Systems Ltd. 

3738 North Fraser Way, Unit 101 
Burnaby, B.C. Canada V5J 561 
Phone: (604) 431-0727 

Fax: (604) 431-0818 


DDE, hot links, file transfer, and user-defined 
menus and dialog boxes. And you'll get 
more done faster with multiple KEAterm 


Sessions. 


Advanced features include a powerful 


macro language and definable on-screen 


button pads, to make your work even 


easier. KEAterm speeds your work with high ce ) 


throughput over your serial port or installed 


TCP/IP or LAT network. Bi 
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AT system hardware map. The primary 
address, which is universally supported by 
BIOS and operating systems, uses IRQ 
(interrupt request) 14 and task-file address 
1FOh-1F7h/3F6h-3F7h. Virtually all of to- 
day's BIOS and operating systems also 
support the secondary address, which uses 
IRQ 15 and task-file address 170h-177h/ 
376h-377h, but this support does not gen- 
erally extend to chip sets or Super I/O de- 
vices. As a result, you have to install a sec- 
ond controller with a jumper-selectable 
IRQ and address to attach more than two 
IDE devices to your system. 

Western Digital is pushing system and 
controller suppliers to build in hardware 
support—including a connector—for the 
second channel, so four IDE devices can 
coexist in the same system. Dataquest says 
that four devices would meet the expansion 
needs of an overwhelming majority of the 
PC market, especially if those devices can 
be nondisk. 


Diverse Connections 

In addition to extending the number of de- 
vices IDE can support, enhanced IDE also 
extends Ше types of devices. CD-ROM 
has become an essential part of many per- 
sonal computer setups, especially in the 
multimedia environment. Until recently, 
most CD-ROM drives used either a SCSI 
connection or a proprietary interface and 
command set. 

Western Digital's proposal for support- 
ing CD-ROM with IDE is called ATAPI 
(ATA Packet Interface). ATA is the pro- 
tocol used to transfer data and status and 
control information between a PC and a 
hard drive. ATAPI is an extension of the 
ATA protocol formulated to bring a single 
command set and single register set to CD- 
ROMs, and it can also be easily adapted to 
other devices, such as tape. The goal is ease 
of connectivity and command implemen- 
tation for OEMs and the end-user market. 

ATAPI depends on a minor BIOS mod- 
ification. When the BIOS performs its 
POST, the POST uses an Identify Drive 
command to poll the IDE interface and 
determine the type of devices attached. If the 
device isn’t a disk drive, the command will 
abort, and the ATAPI-aware BIOS will then 
issue an ATAPI Identify Device com- 
mand. This will automatically switch sup- 
port for that device to the device driver, 
which initiates Packet Command, as de- 
fined in the ATAPI proposal that is now 
before the Small Form Factor Committee. 

Once Packet Command is in effect, new 
rules will apply to the device, because the 


Token Ring. 


TokenRx. A line of Token Ring network adapters 
and multi-station access units that feature on-site 
support by IBM's own Customer Engineers. The 
adapter cards feature 100% IBM driver compatibili- 
ty, tbe IBM designed TROPIC chip and a retail price 


of less than $400. 


Ethernet. 


Our EtbeRx family of ISA and EISA Etbernet network interface 
cards, dual interface pocket adapters, concentrators and trans- 
ceivers provide solutions for a wide range of Ethernet connectiv- 
ity needs, With uncompromised reliability and compatibility 
plus value pricing, EtheRx is tbe ideal Ethernet choice. 
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Certified Compatibility. 
Kingston networking products 
e are certified compatible with 
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NetWare Novell Netware, Microsoft 
Windows for Workgroups and E 
LANManager, Artisoft LAMastic 22 
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and support every otber popular (ONOS 
network operating system including [BM 
OS/2 Extended Edition 
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Kingston Reliability. 

` Network users enjoy the same 
reliability customers bave come 
Ж) fo expect from Kingston memory 
| Mi and processor upgrades. Every 
абан is individually tested prior to shipping, supported 
by free comprehensive technical assistance and is backed 
by a five-year warranty. 
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PCMCIA Ethernet Cards. 

Combining industry leading performance 
with a retail price of less than $200, 
ElbeRx PCMCIA cards are setting new 


They are available in both 
10Base-T and 10Base2 
versions, support the 
widest range of Type П 
compliant notebook, 
laptop and desktop systems and are 
compatible with all popular network 


operating systems. 
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More Information. 

For more information on tbe Kingston line of networking 
products, contact your nearby Kingston dealer or call 
(800) 435-2620, (714) 435-2600 or fax (714) 435-2699. 
In Canada: Dynatecb, Lid. (416) 636-3000 or in 


Mexico: MPS Mayorista 325-09-93 
|" l I] or Ingram Dicom 328-11-11. 
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standards for portable connectivity. 


State of the IDE Takes Off 


ADVANTAGES OF ENHANCED IDE 


standard IDE rules for 
disks don’t all work 
with other types of de- 
vices. Under Packet 
Command, the device 
execute command is 
padded out to 12 bytes 
and sent via the data 
register rather than the 
task file. When the device interrupts, the 
DRQ bit in the status register is matched 
with the interrupt reason registers to deter- 
mine the actual interrupt type. The amount 
of data sent at each DRQ (device interrupt 
request) is determined by a byte count, and 
after data has been transferred, status is re- 
turned to the host as a new interrupt. Data 
transfers can occur via DMAor PIO modes, 
depending on the indicator in the ATAPI 
features register. The commands of Packet 
Command are based on SCSI-2, making it 
easier for peripheral manufacturers to cre- 
ate ATAPI drivers. 

ATAPI includes several commands that 
are specific to CD-ROM devices. These 
include the Read CD family of commands 


and a CD speed-select command. Play 
Audio commands are optional to the spec- 
ification. A standard command set has not 
yet been established for tape. 


The Big Picture 

Not all disk vendors implement the fea- 
tures that enhanced IDE offers. At Fall 
Comdex, however, many disk vendors— 
including Western Digital, Conner, and 
Seagate— stated that they will release 
IDE drives greater than 528 MB in ca- 
pacity with some type of support for high- 
speed data transfer rates. Western Digital, 
particularly, will be extending its Caviar 
line of drives to include models from 540 
MB (already available) to 1.2 GB (avail- 


able soon). 

ATAPI, the IDE CD- 
ROM standard, has 
been endorsed by every 
significant CD-ROM 
vendor and a large num- 
ber of system vendors 
as well, including IBM, 
Compaq, and Dell. Soft- 
ware giant Microsoft is on board, and BIOS 
vendor Phoenix Technologies is behind the 
standardization effort. 

Focused on the mainstream, enhanced 
IDE represents an excellent low-cost 
solution for most users and offers signifi- 
cant performance improvement over stan- 
dard IDE. The fact that it is low cost 
doesn't mean that this solution doesn't of- 
fer significant performance improvement 
over standard IDE; it does. But it also of- 
fers a no-hassle peripheral-connection 
method that everyone can like. 8i 


John Bryan is a freelance technology writer and 
consultant based in San Jose, California. You can 
reach him on BIX c/o "editors." 
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“TouchStone Software's $100 Check/It 


mm PRO: SysInfo is the closest thing this 
MORS) category has to perfection.” 


We Couldn't Have Said It Better Ourselves... 


"It made no errors reporting on either of our test systems, and it provided 
more detailed information on many hardware items in our test bed PCs 
than did the competition." 


"Beyond the basics, Сһески It PRO reports on detailed drive mapping 
with suitable disk controllers and on the kind of UART your serial ports 
are using. Adding to Checkv'It PRO's appeal is a set of benchmark com- 
parisons that allows you to make sense out of the numbers that the bench- 
marks produce. If you get the SysInfo package and have any interest in 
diagnostics, you should consider the bundle of SysInfo & Tests and 
Tools." 


“Quality of information is the key to a good reporting tool. As such, the 
program of choice for DOS users is TouchStone's Check It PRO." 
— PC Magazine, July 1993 


CHECK ATPRO 


ADVANCED SYSTEM. INFORMATION LTILITI 


Software Corporation 
2130 Main Sreet, Suite 250, 
CA 92648 
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MOTHERBOARDS 
PCI, VESA, EISA, ISA 
486 and Pentium™ CPUs 


Whether you are building or buying 
a PC, the only components to consider 
are those from American Megatrends, 

the BIOS people known for their world 


famous AMIBIOS. Now, with hardware, 


you can get the same compatibility and 
performance that has made the 
AMIBIOS world famous. With high 
quality motherboards 
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American 
Megatrends 
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Experience the Difference 


BIOS PRODUCTS ADD-IN PRODUCTS 
Green PC, System BIOS, SCSI, Sound, SVGA 


Keyboard, PCMCIA, PCI Communications, PCMCIA 


HOE ТАТ 


and add-in products from 

“ American Megatrends, you 
can make the difference between an 
ordinary PC and an outstanding 

personal computer. So experience the 
dramatic difference our expertise can 
make and demand only quality 
American Megatrends components 


in your personal computer. 


American Megatrends, Inc.: 6145-F Northbelt Parkway, Norcross GA 30071 
Sales: 1-800-892-6843, Fax: (404) 263-9381, Fax-Back: (404) 246-8787 

UK Office: Crawley, West Sussex - (44) 293-536-365 

France Office: Noisy Le Grand - (33)-1-43042220 

Singapore Office: Singapore - (65) 339-0992 
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Break through the barrier. 
With Pro Graphics 1024 by Media 
Vision. Conceived and created as a 
new standard for Windows" accelera- 
tors around the world, Pro Graphics 
1024 sets the record for speed. And 
it’s no wonder 


1BRM 
when you see what 1 9988 
we've put into it. i 

For starters, con- # 
sider Pro Graphics £ 
1024’s superior 7 
72-bit engine. E 
Specifically designed * S 
to increase your 
graphics speed, it makes the 


difference between just getting by 
and lightning speed. 

In fact, most other Windows 
accelerators can't even come close to 
giving you 16.7 million colors and 
1024 x 768 resolution at the same 
time. Nor can they give you a photo- 
realistic display with command of a 
` larger Windows desktop. And a 
ù 76Hz refresh rate that makes 

bass. “flicker” a thing of 


P E 
M superior 
Bre speed and 
Кр ower. 
B" Plus, Pro 
RGraphics 1024 is 
multimedia upgrade- 
Mable. So by adding a 
I Media Vision video 
MGaughter card you can 
display video from any source, 
Capture it, and play it on your 
Screen, T.V. or record it on your 


Matrox MGA Ultima, and ATI  ,. 
© Graphics „ай 


VCR. Bottom line, Pro Graphics 1024 
adds a whole new dimension to your 
multimedia experience. 

Moreover, the Pro Graphics 1024 
includes FastFilm; a unique hardware 
feature that accelerates Video for 
Windows playback 
and eliminates 
missed frames and 
jerky AVI replay. 
Pro Graphics 1024 
is also VGA and 
Super VGA compat- 
ible. It comes 
complete with display 
drivers for Windows 3.1, Windows 
NT, OS/2 and AutoDesk ADI which 
makes Pro Graphics 1024 compatible 
with all your applications, right from 
the start. 

So what does this all mean when 
you put Pro Graphics 1024 up against 
other Windows accelerators? Well, 
we did a comparison test to answer 
that question. 

The results? Pro Graphics 1024 
performance emerged with an 
unprecedented WinBench® 4.0 
Graphics WinMarks" of over 

18 megapixels per second. 
Blowing past the former 


em ; champion Diamond Viper VLB, 


Bind all other competitors including 


Ultra 
Pro. And 
even k 
coming ащ 
close to doubling the 
speed of Orchid Celsius. 

So as you can see, 
Pro Graphics 1024 not only outper- 
forms other Windows accelerators, it 
pushes your graphics over the line. 
The finish line, that is. 


e 
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MEDIA VISION 
Now, tbat's multimedia! 


Test performed using Ziff Davis Labs’ WinBench® V4.0. ° Test conducted by Media Vision without independent 
certification from Ziff Davis. Based on Micronics VL motherboard, Intel 486DX2/66 CPU, 8MB RAM, 256K 
cache, Western Digital Cavisr 2250 IDE hard drive, MS-DOS 5.0 and Windows 3.1 enhanced mode. All products 
are shipping versions. ¢ Benchmark results as published by Ziff-Davis in PC Magazine December 7, 1993 issue. 


Based on 


cronics EISA/VL motherboard, 486DX2/66 CPU, ВМВ RAM, 256K cache and 153MB hard drive. 


All products are shipping versions. ©1994 Media Vision, Ine., 47300 Bayside Parkway, Fremont, CA 94538. 
($10) 770-9592, Pro Graphics 1024 is a trademark of Media Vision, Inc. Any other trademarks and 
registered trademarks are owned by their respective holders. 
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Do you feel the need, the need for 
speed? Youre why there's the new 
standard of high speed modems 
called V32terbo. Unlike 
ordinary V32 bis 
modems, which run at 
144 Kbps, V22terbo 
runs at 102 Kbps, one 
third faster. (Think of the difference 


between a regular sportscar and a 


turbo sportscar.) 

But, best of all, V32terbo is an 
open standard. Which means that it's 
the fastest modem standard there is 
that can talk to other nonproprietary 
brands. It can also talk to less speedy 
modems like V32bis via Automode. 
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V32terbo modem. 


Is V22terbo the wave of the future? 
Over forty manufacturers seem to 
think so. Which is important if you 
want to make a 192 Kbps connection. 

So look for the V32terbo 
symbol at the left. It doesn’t cost a 
whole lot more. 

So why would you even think of 


buying anything else? 


V32terbo modems. 
The open standard of fast. 


Call 1-800-372-2447, extension 920. 
We'll tell you more. 


AT&T 


Microelectronics 
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State of the Art 


OPTICAL ADVANCES 


With new laser, media, and signal-processing technologies, magneto-optical storage is primed for 


capacity growth rates rivaling that of magnetic disks 


DAVID K. CAMPBELL AND KRAIG PROEHL 
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IV agneto-optical storage, or MO, is a 
rewntable storage technology that 
offers far better cost per megabyte than 
does magnetic storage. This is primarily 
because MO disks are removable and in- 
terchangeable with one another. However, 
because the standard storage capacity as- 
sociated with MO technology remained 
steady at 650 MB (per 5'4-inch platter) for 
the first four years after its commercial in- 
troduction, most people viewed MO tech- 
nology as slow moving, especially when 
they compared it to magnetic disk tech- 
nology, which experiences major capacity 
gains at least once every year. In fact, it 
was only last year that 1.3-GB MO drives 
hit the market. 

Today, MO technology is poised to 
shake off its “slow-moving” image. It has 
taken time for the researchers and devel- 
opers behind MO technology to gain a 
complete understanding of the technolo- 
gy, its tolerances, and how to push the 
technology in a way that allowed for com- 
mercialization. This learning curve has 
been absorbed, which means you will see 
dramatic capacity increases for MO tech- 
nology in the next four years. 

In addition, the companies selling MO 
technology are attacking a similar learning 
curve. They are providing more drivers 
and applications that exploit the high den- 
sity and removability that MO drives and 
media provide. The removability aspect 
of MO technology has spawned an entire 
new market for auto-changers and robotic 
library systems, which will only require 
more and more storage in the future. MO 
technology is poised for explosive capaci- 
ty increases, which will satisfy those needs. 

In fact, today's 1.3-GB capacity for 5'A- 
inch MO technology is expected to double 
before 1995, again before 1996, and once 
more before 1998. The upshot is that in a 
period of four years, MO storage capacity 
will probably increase from today's 1.3 
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GB per 5'/-inch platter to 10.4 GB. 
That’s what absorbing a learning 
curve will do for a technology. 


Short-Term Improvements 

The next logical step in the evolu- 
tion of MO technology is to double 
the capacity of the current drives and 
media to 2.6 GB of storage. The ex- 
Citing aspect of this jump is that it 
can be accomplished fairly easily 
with current technologies and methods. 

The key factor for the initial capacity 
jump from 650 MB to 1.3 GB was the im- 
plementation of ZBR (zone-bit recording) 
or ZCAV (zone constant angular velocity). 
ZBR is a method in which more sectors 
are recorded at the outer radius of the disk 
to maximize bit density. This method has 
been used extensively in magnetic record- 
ing Over the last three to four years. MO 
devices will continue to use this method for 
the 2.6-GB drives and beyond and will 
leverage the programmable equalizers and 
frequency synthesizers already developed 
for this method. 

The major advance that will allow MO 
recording to make the next capacity jump 
to 2.6 GB is PWM (pulse-width modula- 
tion) recording. Current 650-MB and 1.3- 
GB products use a recording method 
known as PPM (pulse-position modula- 
tion). In PPM, the information (i.e., data) 
is contained in the time between the posi- 
tive peaks of the readback signal. The pos- 
itive peaks correspond to the center of the 
written domain. With PWM, the informa- 
tion is contained in the time between the 
transitions (edges) of the readback signals 
(see the figure "Dots vs. Edges”). It is the 
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After a slow beginning, the capaciry of standard MO drives is expected to top 10 GB by the end of the decade. 
Some companies— such as Hitachi, with its 2-GB drive—are already exceeding the ISO standard 1.3-GB drives, 
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length of the domains and the time be- 
tween the domains that are important here. 

In optical PWM recording, the big chal- 
lenge is the precise control of the domain 
edges. Writing an MO disk is primarily a 
thermal process with the laser serving as 
the heat source. Care must be taken to con- 
trol the laser power accurately to write 
consistent, well-defined domains. The 
change to a PWM system alone will dou- 
ble disk capacity. 

Other changes, however, will likely steal 
some of the capacity. The biggest change 
will probably be from the current RLL 2,7 
encoding scheme to an RLL 1,7 encoding 
scheme. The change is necessary to buy 
back some bit-window margin for the read 
channel systems. The new encoding will 
sacrifice about 12 percent of the capacity 
improvements gained with PWM. 

Fortunately, there are other means to 
return this lost capacity. The first method 
is to reduce the track pitch on the media. 
Track pitch is the distance between adja- 
cent tracks on the disk. By reducing this 
distance, more tracks (and thus, more data) 
can be contained on the media. First-gen- 
eration media (650 MB) had a track pitch 
of 1.6 microns. Second-generation media 
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although it's not known whether the market will support a lot of different formats. 
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(1.3 GB) reduced this number to 1.39 
microns, and the next generation of 
media (2.6 GB) will most likely go to 
1.15 microns. 


The Wavelength Issue 

The final evolutionary changes to the 
MO system that are needed to double 
capacity to 2.6 GB involves the op- 
tics of the drive. The bit density you 
can achieve on a disk is directly re- 
lated to the spot size of the focused laser 
beam on the disk. Although elementary 
physics explains that coherent light passing 
through a lens can be focused to an infin- 
itesimally small point, there is a physical 
limit to how small the spot can be, based 
on the diffraction properties of the optics. 
The size of the spot is directly related to the 
laser wavelength and the NA (numerical 
aperture) of the objective lens. (NA can 
be easily defined as the inverse of the 
"f-number" that is on cameras and tele- 
scopes.) Spot size is proportional to the 
wavelength divided by NA, so by de- 
creasing the laser wavelength and in- 
creasing the NÀ, the spot size—and there- 
fore, the bit size—can be significantly 
decreased. Current 1.3-GB drives typical- 
ly use a laser with a wavelength of 780 
nanometers and an NA of 0.55. Future 
drives will incorporate 670-nm lasers and 
objective lenses with an NA approaching 
0.60, which will allow the density to reach 
2.6 GB with room to spare. 

Because of the removability of MO me- 
dia, interchangeability standards are an 
important part of bringing higher-capaci- 
ty products to market. Early in the life of 
MO technology, the standards process was 
excruciatingly slow and inef- 
ficient. As the market has ex- 
panded and the knowledge 
base has increased, drive, me- 
dia, and component manufac- 
| turers have worked together 
| to eliminate much of the cy- 
cle time in defining standards. 


Beyond 2.6 GB 

Numerous methods are already 
under development for even 
further increases in disk ca- 
pacity. These methods will al- 
low capacities of 5.2 GB per 
5'-inch platter; that's eight 
times the capacity of the pre- 
1993 650-MB drives. Some of 
the methods such as optical 
and magnetic superresolution 


are unique and revolutionary. 
continued 
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Now, for the first time, you can get 
single-frame and full-motion video cap- 
ture with 16-bit audio on a single board! 

AlTechs new Audio/VideoBlender 
provides this double blast in one. Receive 
the same high-quality sound of the 
leading audio board. Plus full-motion 
video capture. All on one board! 

Audio/VideoBlender eliminates the 
need for a separate audio card for captur- 
ing, digitizing and playing back video 
and sound. Saving an expansion slot. 
And, the additional cost of purchasing 
individual video and audio boards. 

With one integrated audio/video 
board, compatibility issues also decrease. 
Spend time on producing videos rather 


than configuring audio and video boards. 


So, with Audio/VideoBlender, create 
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and edit videos for business and home 
presentations with not only full-motion 
video, but 16-bit PC audio. Display color 
resolutions of 16-bit (64K) colors, 15-bit 
(32K) colors or 256 colors are available. 
Plus, connectors for NTSC or PAL 
signals. Conversion from the AITech 
format to various video capture formats 
including Microsoft AVI and Intel Indeo 
is also provided. 

For increased sound impact, 
Audio/VideoBlender offers 16-bit digital 
recording with stereo line-in and micro- 
phone input. Up to two simultaneous 
audio source inputs with software 
selection control for microphone input 
or audio line-in are also available. 

If audio functions arent a requirement, 
AlTech offers the VideoBlender. All the 
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the slots. 


features of the Audio/VideoBlender are 
offered except built-in audio. 

AlTech can assist you with other desk- 
top video needs too. We offer a complete 
line of fully compatible DTV products, 
including integrated audio/video output, 
compression and genlock/overlay 
products, and audio/video encoders. 

For a double blast in one, or informa- 
tion on our other products, contact your 
local dealer or call us at 1-800-882-8184 
or 1-510-226-8960, or fax 1-510-226-8996. 


AlTech International, 47971 Fremont Blvd., 
Fremont, CA 94538 


АПесһ 


d i a 


t т m e 


Visit us at CeBIT '94 - Hall 8/EG, Stand D36, Booth B2. Dealers/Distributors welcome. 
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Others will be lever- 
aged from new meth- 
ods being applied to 
magnetic disk drives. 


Dots vs. Edges 
O " 


er, decreasing the size 
of the laser spot fo- 
cused on the MO me- 
dia allows for in- 
creased capacity. This 
spot, rather than being 
infinitesimally small, 
is limited by optical 
diffraction. Extrapo- 
lating from current 
trends, we expect laser 
wavelengths may drop 
to 640 nm, and NAs may increase to 0.65 
by 1998. This, unfortunately, will give only 
a 12 percent reduction in spot size and only 
a 30 percent potential capacity increase 
from the 2.6-GB generation. 

Further advances are needed, such as 
the shorter wavelength blue and green laser 
diodes just now operating in research labs 
and not likely to be commercialized until 
1997 or 1998. Other techniques expected 
to be important for 5.2-GB products are 
optical superresolution and magnetic su- 
perresolution, which can provide capacity 
increases. 

Optical superresolution modifies the 
optical power distribution of the beam fo- 
cused on the optical disk. Power is shifted 
away from the center of the beam toward 
the edges, producing—through diffrac- 
tion—a smaller focused spot. This small- 
er spot can resolve smaller features on the 
disk, allowing increased capacity without 
increases in NA or decreases in wave- 
length. 

In many ways. optical superresolution is 
analogous to an electronic filter that boosts 
high frequencies and suppresses low fre- 
quencies. Unlike the electronic filter, how- 
ever, optical superresolution boosts the 
high spatial-frequency amplitude response 
but does so with no change in phase re- 
sponse. Some demonstrations of optical 
superresolution have given 20 percent to 
30 percent in track density increases. (See 
references | and 2.) 


Submicron Dots 

Magnetic superresolution, or MSR, is an 
even more promising, superresolving tech- 
nique for MO drives. Rather than changing 
the optical power distribution in the fo- 
cused laser beam, MSR produces a sub- 
micron-size aperture, or window, at the 
focused spot. The size of this window is 
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As described earli- LAG 


on disk 


With pulse-position modulation, each 1 bit has a corresponding spot written to the disk. With 
pulse-width modulation, it isn't the spot that is significant but the leading and trailing edge of spats. 
Each transition corresponds to a 1 bit, with the time between corresponding to a O bit. 


what determines the resolution of the MO 
drive, rather than the size of the focused 
laser spot. While the focused laser spot 
may have a diameter of 1 micron, this 
magnetic window can have a size of much 
less than a micron, on the order of 0.3 mi- 
crons in size. 

This amazing discovery was first dem- 
onstrated by researchers at Sony, who cre- 
ated the MSR window by adding an extra 
MO layer to the standard MO disk (see 
the figure "Magnetic Superresolution"). 
With MSR media, data bits are stored in a 
buried memory layer. During readout, the 
focused laser beam heats the memory lay- 
er and a readout layer. Through magnetic- 
exchange coupling, the bits are copied 
from the memory layer to the readout lay- 
er and are visible to the laser beam. Since 
only a submicron area is heated, only data 
in a submicron area is seen and resolved. 
Once the data 1s read and passes from be- 
neath the laser beam, the films cool and 
pass through a magnetic field, erasing the 
domains in the readout layer but leaving 
the data intact in the memory layer. (See 
reference 3.) 

Another promising technology is the use 
of PRML (partial-response maximum-like- 
lihood) channels that employ digital filter- 
ing techniques to allow the readback system 
to adapt to the many variables that con- 
tribute to ISI (intersymbol interference) 
among the recorded bits. ISI is the tenden- 
cy of one bit to interfere with, or distort, 
adjacent bits. It imposes a practical limit 
to how closely bits can be spaced on the 
media. Adaptive PRML channels allow the 
bits to be placed closer together because 
the filtering technique is better able to find 
the data in the midst of all the ISI (see “Dig- 
ital Hard Drives" on page 91). In addition. 
PRML channels incorporate a sampled de- 
tection scheme, rather than a traditional 


Representation 


Head signal 


continuous-time, 
zero-crossing detec- 
tion. In this tech- 
nique, the channel 
samples the filtered 
analog readback sig- 
nal once per bit time. 
It then looks at each 
sample and the adja- 
cent samples and 
makes a decision 
whether the sample 
is a l or aO. It is this 
"intelligence" and its 
ability to adapt to 
different heads, me- 
dia, and environmen- 
tal conditions that give the PRML channel 
so much power. 

Reductions in track pitch typically con- 
tribute to increased capacity. Unfortu- 
nately, as tracks are pushed closer togeth- 
er, interference, or cross talk, from adjacent 
tracks can become significant and result 
in unacceptable loss of margin. This is a 
problem for optical and magnetic drives. 
Fortunately, under development for MO 
technology are techniques that eliminate 
cross talk and will allow track spacing of 
0.6 microns or less. 

The first technique for eliminating cross 
talk is the previously mentioned MSR. 
With MSR, only bits from the desired track 
are copied to the readout layer; all adja- 
cent tracks are invisible to the readout 
beam and thus contribute no signal or cross 
talk to the desired signal. 

A second technique called cross-talk 
cancellation requires no changes in the 
thin-film structure for MO media but takes 
advantage of the parallelism of optics (1.е., 
the ability to read or write multiple tracks 
al one time through the same optical sys- 
tem). Cross-talk cancellation incorporates 
a diffraction grating and additional photo 
detector elements into an MO drive so that 
three tracks can be read at one time. The 
desired data track is read, as well as both 
neighboring tracks. 

Then, in a custom cross-talk cancellation 
IC, the unwanted signal from the neigh- 
boring tracks is subtracted electronically 
from the desired signal. Tracks can he 
placed closer together without the delete- 
rious effects of adjacent track cross talk 
causing data corruption. (See reference 4.) 
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Media Changes 

Semiconductor diode lasers, LSI circuits, 
and low-cost. environmentally stable MO 
media are the technologies that enable and, 


You are out of business, every minute your data is unavailable. 


Mega Drive has created the MR and MK RAID Disk Arrays to be the most advanced, fault tolerant storage systems available. 
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drives, power supplies, and fans, 


Mega Drive RAID Disk Arrays run 
complex applications year after year 
without skipping a beat. 

To further increase the Mega Drive 
RAID Disk Arrays 
we've added optional remote pager 
modules, tape backup units, and even a 
built-in UPS. 

But real world storage systems 


require more than relentless reliability. 


They demand performance and 


power to handle your graphics, imag- Mega Drive's MR and MK RAID Disk Arrays Feature: 
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is why we've designed the MR and 
MK RAID Disk Arrays with a 20 MB/sec. SCSI-2 Fast & Wide interface, a screaming fast i960 RISC processor, and up (о 128 Megabytes of cache. 
And, just as important as reliability and performance is your need for flexibility. So naturally, all of Mega Drive's RAID Disk Arrays are 
ready. In addition, they support Macintosh, PowerPC, UNIX, SUN, DEC, RS/6000, HP, SGI, Apple 
Workgroup Server and A/UX. And for your evolving needs, they provide a path using the same shock-mounted drives as 


our Mercury Removable Drive System. 
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The read layer feats only a submicron area to a temperature high enough to copy data from the 
memory layer to the readout layer. letting vou use spots smaller than the laser beam diameter. 


for the most part, pace the development 
of MO drives. Of these, it is the media— 
that seemingly simple combination of 
thin-film coated polycarbonate housed in 
a plastic cartridge—that is unique to MO 
technology. R&D in MO media fuels fu- 
ture MO drive developments. Today's me- 
dia research is focusing on four key areas: 
lower noise media for higher density, short 
wavelength-response MO materials. mag- 
netic superresolution constructions, and 
media that will allow single-pass direct 
overwrite of data. 

The control of noise sources in MO 
drives is critical to higher-density storage, 
and central to this is understanding and 
minimizing media noise. Media noise 
comes from two sources: writing noise 
and readback noise. Writing noisc is evi- 
dent in irregularities in the written mag- 
netic domains. For example, even with 
perfect control of the laser-writing pulse, 
the resultant domain has submicron irreg- 
ularities in the domain shape. The causes of 
these irregularities are micromagnetic vari- 
ations in properties of the MO RETM (rare 
earth transition metal) films, such as do- 
main wall motion, domain anisotropism, 
and thin-film defects. Improved materials 
and thin-film deposition processes are un- 
der development to reduce these effects. 

Readback noise includes all the effects 
that contribute to noise, or jitter, in the de- 
tection of the domain edges from the disk. 
Electronic noise and laser noise are the 
dominant drive sources. Media readback 
noise results from interference sources 
such as polycarbonate substrate birefrin- 
gence, tracking groove irregularities, thin- 
film reflectivity variations, and thin-film 
variations in MO Kerr effect. (The MO 
Kerr effect causes the polarization of the 
readback laser beam lo be rotated in ei- 
ther a positive or negative direction, de- 
pending on the polarization of the domains 
on the disk. The direction of the rotation 
determines whether the bit is | or 0.) Tech- 
niques аге being developed to separate 
these different effects, and substrate and 
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thin-film materials and processes are being 
improved to minimize these readback noise 
sources. (See reference 5.) 

Development of media for use with 
short wavelength lasers is a critical re- 
search topic for increased capacity MO 
storage. Modification of today’s (RETM) 
films and transparent polycarbonate sub- 
Strates will suffice through 5.2-GB capac- 
ity drives. However, 10.4-GB capacity 
drives—16 times the original MO capac- 
ity —will likely use either blue- or green- 
wavelength laser diodes, and media must 
be matched with those wavelengths. 

Unfortunately, today's RETM films 
have little. if any, MO response at blue or 
green wavelengths. For this reason. re- 
search into new MO materials, such as 
cobalt-platinum multilayers, neodymium- 
iron-cobalt films, and bismuth doped gar- 
nets, is active. IBM researchers recently 
demonstrated read/write operations on a 
newly developed MO media at 2.5 Gb per 
square inch using a blue wavelength, 428- 
nm laser. (Sec reference 6.) 


Writing Without Erasing 

DOW (direct overwrite) MO media will 
let the drive write data using a single pass 
of the focused laser beam. rather than the 
two-pass crase-then-write process used to- 
day. Two forms of DOW media and drives 
are being researched and developed. The 
first uses fairly conventional MO media 
but coats the back side of the disk to al- 
low a small magnetic head to either contact 
or fly above the MO films, as shown in 
“Magnetic Superresolution.” This mag- 
netic head is small enough to allow it to 
switch its magnetic field at the data rate 
of the recording process. This process is 
being used in Sony's MO Mini Disc for 
digital-audio recording and will likely be 
adopted into 3'/:-inch and 2'/-іпсћ MO 
drives. 

DOW technology for 5'A-inch MO 
drives will likely use exchange-coupled 
MO media. This media is similar to MSR 
media in that it incorporates additional 
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PC-Xware 


Accessing a Unix application from your PC no longer 
means you have to leave the world of Microsoft Windows. 
That’s because NCD has brought its leading X server am 
technology to your PC. 

It’s called PC-X ware, and it’s a Windows 
application. So it allows you to access both 


graphical X and character-based Unix applications ge» 4 


іп the same way you currently access, say, Excel. B 3 


Or Word. And since the complexity of Unix 
is masked behind Windows icons, displaying 
a Unix application on your PC requires nothing 
more than a point and a click. 

What’s more, only PC-X ware integrates fast X access 
with the tools needed to get Windows and Unix not just 
working together, but complementing one another. 
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For beyond its powerful PC X server and VT320 emulation, 
it has a 100% Windows-based TCP/IP stack, plus NCD's 
XRemote serial protocol. 

Which means your PC can access all 
your hosts and all your applications without 
the need for extra software. And if you're 
also after Unix files, PC-X ware even has 

integrated file transfer and NFS options. 

If all this sounds like something you 

could get friendly with, call NCD today at 
1-800-793-7638 and ask for PC-X ware. 


Network Computing Devices, Inc. nm 


All registered and unregistered trademarks mentioned above are the sole property of their respective owners. 
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tightest image compression 
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Media designed for magnetic-field modulation DOW 
includes a protection layer that permits a small magnet to 
contact or fly just above the media surface. The magnet is 
small enough so that it can change its orientation at the data 
rate of the drive. 15 small size—and thus low power—make 


necessary its close proximity to the disk. 


MO layers into the disk construction. One 
MO layer acts as the memory layer, storing 
the data; another acts as a magnetic reset 
layer, eliminating the need for a switch- 
ing magnetic field. Exchange-coupled 
DOW MO media is written by driving the 
laser diode among three power levels, a 
low-power Р for reading the data, a P, 
for writing Os, and the highest-power Р,, 
for writing ls (see reference 7). Because 
the temperature dependent coercivity of 
the memory layer is different from that of 
the bias layer, these varying power levels 
allow direct overwrite of MO data. The 
advantage of exchange-coupled DOW me- 
dia and the reason it will likely appear in 
5'A-inch drives is that it doesn't preclude 
the use of double-sided disks. Also, the 
data rate of this type of recording is limit- 
ed only by the laser-diode modulation fre- 
quency, rather than by a magnetic coil 
modulation frequency, as is the case for 
magnetic-field modulation DOW. 


The Changing Laser 

One common thread for much of the high- 
er-capacity technology is the need for im- 
proved power control of the diode laser 
during the writing and reading process. 
PWM recording, PRML channels, mag- 
netic superresolution, the control of disk 
writing noise and direct overwrite media 
require more precise laser-power control. 
Fortunately, the advent of digital signal 
processor-controlled servo systems in MO 
drives gives this higher degree of control 
and, more important, provides adaptive 
control of the laser power. DSP-adaptive 
control adjusts the laser-power levels for 
reading and writing to adapt to variations 
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in drive and media temperature, 
media sensitivity, and data- 
writing patterns. MO drives 
from Hewlett-Packard and oth- 
ers are being shipped with full 
DSP-based servos, which will 
become the norm for all future 
drives. 

Reductions in laser wave- 
lengths have and will be an 
important pacing item in MO 
drive capacity increases. One 
exciting aspect of shorter wave- 
length lasers is that the time 
from research samples at a par- 
ticular power and wavelength 
to full commercial production 
has been decreasing. With 
green and blue laser diodes be- 
ing produced in research labs 
today, it is quite likely that these 
devices will become commercial before 
the end of the decade. 

Two techniques for producing short 
wavelength lasers are being explored. The 
first takes the output from a high-power 
830-nm laser diode and injects it into a 
nonlinear crystalline material to produce 
frequency-doubled radiation at a 415-nm 
wavelength. Power outputs as high as 54 
mW have been achieved. Commercial de- 
velopment of a compact, frequency-dou- 
bled laser diode is under way at Coherent 
in Palo Alto, California. Other companies 
are also developing these frequency-dou- 
bled lasers. 

An even more exciting but riskier 
prospect is the development of direct-out- 
put blue and green diode lasers using 
Group II-VI materials such as zinc se- 
lenide. These lasers will likely be less ex- 
pensive and smaller and require less pow- 
er than frequency-doubled lasers. 3M 
researchers have demonstrated room-tem- 
perature pulsed operation of these devices 
but only with lifetimes of several hours. 
Researchers are optimistic that lifetimes 
and output powers will be improved, and 
these lasers will be commercialized by the 
end of the decade. (See reference 8.) 


microns 


The Need for MO 

As mainframes give way to distributed- 
computing environments, organizations 
need a cost-effective and dependable way 
to handle enormous amounts of secondary 
storage. Furthermore, the advancements 
in MO storage capacity mean that the tech- 
nology will keep pace with customers’ 
storage requirements, as well as an even 
lower per-megabyte cost. continued 


For the pertect 
b. backup solution... 


Chances are 
you're already 
familiar with 
Maynard/MaynStream 
tape backup solutions. 
And you know the quality and 
reliability that comes with that name. 
So take note. Now you'll find the entire line 
of superior Maynard/MaynStream products 
under another innovative name in storage— 
the Conner MS Series. 
` Conner's MS Series offers the same compre- 
hensive features as MaynStream. 
And as always, each system is tested, 
wi certified, and designed to work as a 
complete, integrated tape backup solution. 
With capacities ranging from 525 MB to 
20 GB on a single tape. In formats including 
quarter-inch cartridge (QIC), digital audio 


MS-BYT 


А Which names 
а do you want 
behind you? 


tape (DAT), 8mm and digital 
linear tape (DLT). What's more, the 
Conner MS Series offers data protection for 
every conceivable type of network—OS/2, DOS, 
Macintosh and Windows workstations, as 
well as LAN Manager and NetWare servers. 
With feature-rich Conner Backup Exec soft- 
ware for DOS, Windows, and Novell NetWare 


Maynard/Maynstream Loadable 

isnow the | =" Module 
(NLM), 

Conner: : 
depending 


MS Series. 


needs. So call 1-800- 755- О535 today 
to find out more about your favorite 
backup solutions. But remember, ask for 


on your 


them by their 
new name-the 
Conner MS Series. 
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Storage Systems 


Novell. NetWare and the YES icon are trademarks of Novell. Developer tested only. Novell makes no warranties with respect to this product. 
Conner Storage Systems, Lake Mary, FL (407) 263-3500. ©1994 Conner Peripherals, Inc. All trademarks or registered trademarks are of their respective owners. 
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State of the Art 


The bottom line is MO technology has 
made the transition from an “interesting 
technology” to a reliable solution that’s part 
of mainstream computing. For storage-hun- 
gry applications (e.g., image management, 
network data management, on-line archives, 
and unattended backups) MO delivers an 
ideal solution. Given the capacity advances 
on the horizon, the uses of MO technology 
will only expand with time. B 
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INTRODUCING THE STACKABLE, 
REMOVABLE, GIGABYTABLE, 


DISK DRIVE SUBSYSTEM 


MICRODISK® modular disk sub- 
systems. Each module contains a 
genuine Micropolis disk drive, 
power supply and cooling fan. 


Super-Capacity™ modules are 
available in 1, 1.7, 2 or 3 gigabyte 
increments depending on the 
model drive selected. 


Patented Interlocking Design 
adds disk storage without the 
unsightly cabling mess. Power 
and data cables are integral to 
each module so you'll only need 
one power and one SCSI connec- 
tion for an entire stack. The inter- 
locking modules stack for easy 


capacity upgrade. 


Performance Plus drives fea- 
ture 5400 rpm speed and a 10 ms 
average seek time for superior 
performance. Fast SCSI-2 with 
advanced caching techniques 
and Tagged Command Queuing 
provide dramatically increased 
throughput. 


| 
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Removability Each disk module 
can be removed from the stack 
without uncabling or disconnect- 
ing power to the stack, so you 
can lock up your valuable data 
or take it with you. 


MICRODISK subsystems are 
designed for use with Macintosh 
or PC compatible systems. Also 
available are special AV models* 
that optimize performance for 
audio/video applications. 


Built For Reliability Micropolis 
disk drives feature a five year 
warranty. All other components 
have a one year warranty. 


Ask for MICRODISK by name, 
it's the original stacking, remov- 
able disk drive subsystem. 

For tfe name of tfe reseller 
nearest you, call toll [ree 
1-800-395-3748. 


MODEL FORMATTED TRANSFER 
NUMBER CAPACITY RATE 


IOMB/Sec max 
| I0MB/Sec max 
2100* 2.1 GB 10MB/Sec max 
3.0 GB | IOMB/Sec max 


1.0 GB 
1.7 GB 


* AV models have slightly lower formatted capacities. 


MICRODISK subsystem storage modules can be stacked 


four to seven modules high depending on model. 


MICROPOLIS 


All logos and names are the property of their respective owners. 
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о Datapro on CD-ROM 


Now you gain virtually instant 
access to Datapro's product and tech- 
nology services from your own PC, 
with Datapro on CD-ROM. 

Menu-driven software makes it 
simple to browse through the table of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica- 
tions to custom-tailor analyses. 

Available in both Windows and DOS. 


IF THIS IS HOW YOU 


KEEP PACE WITH THE NEWEST 
INFORMATION TECHNOLOGIES, 
YOU NEED PROFESSIONAL HELP 


PRESENTING THE FULL LINE OF 
DATAPRO INFORMATION SERVICES 


Downsizing. Wireless. Client-server com- 
puting. Multimedia. ATM. Strategic plan- 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies. 

But you probably need a supercom- 
puter to sort through all the publications 
that end up on your desk. Sure, consul- 
lants can help, as long as you're willing to 
pay as you go. 


Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro's 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there every step of 
the way—írom mainframes and dumb 
terminals, through the PC revolution, to 
the rise of intemetworks. 

Today, with its staff of over 400 spe- 
cialists and more than 100 expert ana- 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 


An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials, Datapro's compre- 
hensive information technology services 
can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
Lo compare product features, functions, 
and prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data- 
pro to stay up to date. Sales and market- 
ing professionals count on us to help 
them track trends. And vendors tum to 
Datapro to size up the competition. 


Datapro's line of comprehensive 


until a complete report is available. 

O User Ratings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises. 

© Technology Concepts. Stay ahead of 
the game when it comes to vendor strate- 
gies and other vital issues. 

O Market Overviews. Discover the mar- 
ket's promising vendors and products. 

© Comparison Columns. The effortless 
way to make side-by-side appraisals. 

© Competitive Outlooks. Put products 
and underlying technology in perspective. 

© Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

O Management Reports. Practical 
advice from professionals that takes the 
mystery oul of managing information 
technology. 


Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cost-efficient way to deliv- 
er your product message and verify prod- 
uct features and benefits. 

Feature Reports, Cull just what you 
need from Datapro's database of infor- 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Publishing. Package the latest 
product information in a convenient, sin- 
gle source tailored to keep sales person- 
nel one step ahead of the competition. 


Consulting Services 

Help Desk. A \elephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 
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information you need about a specific 
product, vendor, or technology, 

Surveys. Determine the strengths and 
limitations of your products—and your 
competitors’—from actual users. 

On-Call Consulling. Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 


Educational Services 

On-Sile Seminars. Custom-tailor a cur- 
riculum in any aspect of information tech- 
nology right where you do business. 

Computer-Based Training. Gel a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad- 
dress implementation issues that come 
up in later stages of a project. 


International Services 

© Datapro International. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro- 
fessionals whose responsibilities extend 
beyond the U.S. 


Market Research Services 

Northern Business Information. A Data- 
pro subsidiary, Northern Business Infor- 
mation is the world's foremost strategic 
telecom research company. 


Send for a free demo disk today. 


DAIAPRO 


Oatapro USA, 600 Delran Parkway, Delran, New Jersey USA 
08075, Tel 800-328-2776, Fax 609-764-2812 


Datapro Intemational, McGraw Hill House Shoppenhangers 
Road, Maidenhead, Berkshire, England SL6 2QL. 8j. 
nile 


Tel +44 (0) 628 773277, Fax «44 (0) 628 773628 


Please send me more information on the following Datapro services: 


r P , Product & Tech- Business Services Consulting Services Other Services 
information services can meet all nology Services [ Datapro Online O Help Desk | [Educational Services 
your needs. | | J Computer Systems [ Reprints and Assist On Demand C] Datapro. 

With Datapro's complete line of infor- O Communications Feature Reports [Surveys International 
mation services, you're always in the (2 Free Demo Disk | Custom Publishing [J On-Call Consulting [1 Northem Business 


know no matter what your concems. 
Product and Technology Services 


I'm interested in learning more about Datapro on CD-ROM © 


© First Looks. Keep tabs on major (Doo ———————— ee CORR EM RUN i 
developments in information technology NIIT... aite merit ccce mv etti cid DIM A E E enin 
© Available on CD-ROM . Address ——————————————— P ——————————— ETETE e CCDC $adáabpendase 
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Reviews Roundup 


Three Suite Deals 


Office suites sell for bargain-basement prices, but whose bundie— 
Microsoft’s, Lotus’s, or Borland’s—gives the most bang for the dollar? 


BILL LAWRENCE 


ffice application suites are a 
runaway hit. According to a re- 
cent Dataquest survey, an of- 


fice bundle, Microsoft Office, was the top 
software seller for the first time ever, gen- 
erating $762 million in worldwide rev- 
enue in 1993. Meanwhile, Lotus pulled in 
$68 million from sales of office suites, 
while Borland took in another $14 mil- 
lion. All told, sales for the category grew 
more than 200 percent, for a total revenue 
of $844 million. What started as a simple 
marketing strategy has blossomed into a 
full-scale war for your entire desktop. 

The success of office suites is in part 
due to the outstanding bundles offered by 
the three major providers of Windows soft- 
ware: Borland Office 2.0, Lotus’s Smart- 
Suite 2.1 for Windows, and Microsoft Of- 
fice 4.0. In this review, I'll take a look at 
these bundles and determine which one 
does the best job of delivering an inte- 
grated set of desktop applications. 


Dollars, Yes; Sense, Maybe 

Cost alone makes each of these office 
suites a head-turning temptation. While 
each bundle is officially priced in the high- 
three-figure range, as of this writing up- 
grade offers are available (for which vir- 
tually everyone qualifies—you only need 
to own a single competing application) 
that reduce your purchase price to between 
$200 and $300. For about what you'd pay 
to buy an upgrade for a Windows word 
processor and spreadsheet, you get a box 
full of software. 

Obviously, the office application bun- 
dles are a very good financial deal. But 
Microsoft, Lotus, Borland, and WordPer- 
fect want to convince you that a suite of ap- 
plications from a single vendor provides 
you with functionality that somehow 
makes the whole much greater than the 
sum of the parts. 

If having a consistent interface among 
your applications is important to you, buy- 
ing an office bundle will deliver instant 
results. In varying degrees—depending 
on which bundle you choose—your ap- 
plications will have consistent icons and 
menu commands as well as shared tools, 
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One advantage of an office suite is interface consistency across the bundled applications. Microsoft Office's three 
flagship applications provide the same first 11 Icons, as well as menus that are identical in all but one command. 

Lotus's SmartSuite ranks second in consistency, offering similar—but not ildentical—patterns of icons and menu 

commands. Borland and WordPerfect have combined icon palette styles to achieve interface similarities between 

Quattro Pro and WordPerfect, but the common look has not yet extended to Paradox. 


eee 


such as spelling checkers and charting 
modules. If you’ve invested a lot of time in 
becoming an expert with a particular bun- 
dle’s word processor or spreadsheet, you 
can make use of that experience as you 


tackle the bundle’s other applications. Of- 
fice bundles are particularly appealing to 
corporate software buyers who need to 
manage sparse training and support re- 
sources. 


When it comes to advanced interappli- 
cation and workgroup-exchange tools, hav- 
ing a same-vendor application suite today 
is only nominally better than having your 
own selection of full-featured Windows 
applications. Standard Windows tools such 
as DDE and OLE do much to keep the 
playing field level. New tools, such as Mi- 
crosoft’s OLE 2.0 and VBA (Visual Basic 
for Applications), Lotus’s Notes FX, and 
Borland’s Object Exchange, show con- 
siderable promise, but for now they are 
implemented unevenly and in rudimenta- 
ry ways. 

However, these new tools do portend a 
very interesting picture for a few release 
cycles from now. Our applications may 
ultimately become so integrated that we 
stop thinking in terms of individual pro- 
grams, such as word processors, spread- 
sheets, and database managers, and instead 
regard our digital desktops as “informa- 
tion processors” that we build and fine- 
tune by mixing and matching our favorite 
software components. 


Meet the Office Staff 

Without a doubt, word processors and elec- 
tronic spreadsheets are the two most pop- 
ular desktop applications, so it’s not sur- 
prising that each of the three suites is 
anchored by a world-class word proces- 
sor and spreadsheet. Microsoft Office in- 
cludes Word 6.0 and Excel 5.0, while 
Lotus’s SmartSuite offers 1-2-3 for Win- 
dows 4.01 and Ami Pro 3.01. Borland Of- 
fice provides Quattro Pro for Windows 
5.0 and WordPerfect for Windows 6.0. 

Naming the best of breed among these 
titans is a futile exercise. The most recently 
released word processor or spreadsheet is 
guaranteed to be the most feature-rich (and 
the most bug-laden) in its category, and 
each new release is sure to leapfrog its 
competition. As Daniel Gasteiger aptly 
put it when evaluating the latest round 
of Windows spreadsheets (see “The Big 
Three Square Off," December 1993 
BYTE), “If you like a feature in one of 
the Big Three's programs, wait a bit and it 
will be in everyone's software." Compe- 
tition is wonderful. 

The suites begin to differentiate them- 
selves when you consider the third most 
popular application category: the database 
manager. Borland Office takes the prize 
for giving you the most database manage- 
ment capability by including Paradox for 
Windows 4.5 as a standard offering. Mi- 
crosoft's flagship Windows database man- 
ager, Access, is available only if you pur- 
chase the Microsoft Office Professional 


Edition (which costs $149 more). Both 
Paradox and Access are full-featured, fully 
relational databases that let you build so- 
phisticated applications. Both also feature 
a comprehensive programming language. 

Lotus's SmartSuite includes Approach, 
a database manager that is best described 
as a personal query and data management 
program. It focuses on making basic per- 
sonal database management tasks— such 
as producing form letters, mailing labels, 
and reports — easy, but in the process it 
leaves out advanced development tools, 
such as a programming language. 

Lotus and Microsoft also bundle pop- 
ular presentation-graphics packages, Free- 
lance 2.01 and PowerPoint 4.0, respec- 
tively. With either of these products, you 
can produce first-rate on-screen slide 
shows and printed presentation graphics. 
For its part, Quattro Pro has some excellent 
presentation features. 

By weighing in with five bundled ap- 
plications, Lotus's SmartSuite wins by a 
nose the race to provide the most software 
that you can use right out of the box. 
SmartSuite's fifth member is Organizer 
1.1, a PIM (personal information manager) 
with one of the best interfaces around. Or- 
ganizer's super interface enables you to 
get up to speed in minutes. Over the long 
haul, however, you may find it a bit too 
basic. The program has the right mix of 
features, but each one will only take you so 
far. The appointment scheduler, for ex- 
ample, does not let you log two appoint- 
ments for the same time period. 

Microsoft Office also includes an addi- 
tional application, Microsoft Mail 3.2, but 
to use it you must own the program's Serv- 
er Edition and have a Microsoft Mail post 
office installed on your network. The pro- 
gram is obviously included to entice cor- 
porate buyers to make the mail package 
their standard. Lotus originally included 
cc: Mail in SmartSuite but made a deci- 
sion to take it out, because the company 
claims its customers evaluate and purchase 
communications products separately from 
desktop applications. 


Summing the Parts 
A key to evaluating an office suite is de- 
termining how well the applications work 
together. Each of the three office bundles 
comes with basic tools that help you inte- 
grate program features and switch among 
applications with a few mouse-clicks and 
keystrokes. 

One of the cleverest is SmartSuite's col- 
lect-and-copy feature, an interesting ex- 
tension of Windows’ copy-and-paste ca- 


pability. From within Ami Pro, you click 
on an icon that transfers you to 1-2-3, 
where you can highlight and paste multiple 
cell ranges into Ami Pro in one step. This 
process is much more efficient than copy- 
ing and pasting multiple ranges one at a 
time. In addition, you can select another 
icon to quickly tile two SmartSuite appli- 
cations side by side to make the collect- 
and-copy feature even easier to use. 

You can also type text in Ami Pro's out- 
liner and click on an icon to automatical- 
ly convert the outline to a series of bullet 
slides in a Freelance presentation. Or you 
can click on an icon to build an attractive 
month-at-a-glance calendar within Ami 
Pro, based on a schedule created with Or- 
ganizer. 

Conceptually similar features in Mi- 
crosoft Office let you do tasks such as typ- 
ing the text for a presentation in Word and 
transferring it into a PowerPoint graphi- 
cal presentation with one click. With Bor- 
land Office, you can press a button within 
Quattro Pro to launch WordPerfect's text- 
art tool and place curved text in a spread- 
sheet. 

Lotus's SmartSuite includes the longest 
list of these simple but clever application 
integration tricks, but it builds them on 
the weakest foundation. For the most part, 
SmartSuite's tools are constructed using 
Ami Pro macros. While the tools are cer- 
tainly a tribute to the capability of Ami 
Pro's scripting language, as macros they 
run sluggishly and are not as bulletproof as 
they should be. 

In each application bundle, you can em- 
ploy a special icon palette at the top of 
your Windows display to easily launch 
and switch among programs. The palettes 
from Microsoft and Borland, affection- 
ately dubbed MOM (Microsoft Office 
Manager) and DAD (Desktop Application 
Director), respectively, are stand-alone 
programs to which you can add icons to 
launch nonmembers of Microsoft Office 
or Borland Office. Lotus's LAM (Lotus 
Application Manager) is an Ami Pro macro 
that includes a fixed group of icons. Mi- 
crosoft's MOM also includes the Find File 
feature included in Word and Excel. With 
Find File you can build advanced queries 
that locate and list files on your hard disk 
according to the criteria that you specify. 
These queries can be named and saved for 
reuse. 


Crossing Applications 

Thanks to standard Windows tools like 
the Clipboard, DDE, and OLE, exchanging 
information between two Windows appli- 
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OLE 2.0: Death to Monoliths? 


ГЛ icrosoft’s launch of OLE 2.0 
could change the way we work 
with software. The vision promised by 
OLE 2.0 is one of many vendors de- 
livering small, functional software com- 
ponents to create an integrated, cus- 
tomized environment for the user. In a 
way, application suites fly in the face of 
this vision. They are, after all, a return 
to the monolithic approach: one ven- 
dor supplying a set of huge, multifea- 
tured applications. It's reminiscent of 
the way software was sold when main- 
frames and minicomputers were king. 

Clearly, major vendors are now com- 
mitted to OLE 2.0 as a mechanism to 
more tightly integrate their application 
bundles. Therefore, OLE 2.0 may fuel, 
somewhat ironically, the phenomenal 
success of office suites, rekindling the 
notion of a monolithic model of soft- 
ware development. 

Using classic object-oriented pro- 
gramming methodology, OLE 2.0- 
aware applications can browse each 
other to discover usable objects. In- 
stead of launching an entire applica- 
tion à la OLE 1.0, you can work with 
an application's component parts. OLE 
2.0 could call up your spreadsheet's 
€ function engine from within your 
word processor, for example, to sum a 
table's rows of numeric information. 

Office bundles can use this same ap- 
proach to streamline the software ar- 
chitecture and make the bundled ap- 
plications interact more efficiently. For 
instance, applications in Microsoft Of- 


fice share a spelling checker, conver- 
sion filters, a graphing component, an 
organizational chart tool, an equation 
editor, and Microsoft Query. 

Microsoft plans to implement OLE 
2.0 on three platforms: Windows 3.1, 
Windows NT, and the Macintosh. In a 
networked environment, this would al- 
low you to build custom networked ap- 
plications, using local software com- 
ponents when necessary and perhaps 
even sharing components across the 
network and across platforms. 

At some point, you'll probably buy 
and build software the same way that an 
audiophile today puts together a home 
entertainment system—by mixing and 
matching the very best interconnectable 
components from a variety of suppliers. 
You would lay the foundation by buy- 
ing your favorite bare-bones text, table, 
and graphics editors (which may be of- 
fered as a bundle with your PC's op- 
erating system/graphical desktop). 

You would then add some separate- 
ly purchased tools. You'd probably be- 
gin with a spelling checker and a the- 
saurus, an E-mail module, and perhaps 
other specialized tools, such as a text 
searcher/file indexer, a sound and video 
annotator, and a speech-recognition 
module. 

Those who build in-house corporate 
systems will follow a similar paradigm, 
using network- and OLE 2.0-aware 
tools tied together with a global script- 
ing language. Each of the pieces will 
work smoothly with the others and will 


be provided, presumably, by a teem- 
ing third-party component market. 

The healthy component market for 
Visual Basic is a case in point. Small 
developers are busily creating custom 
controls for adding specific function- 
ality—such as image management or 
telephony features—to a mainstream 
programming environment. Visual Ba- 
sic provides a set of generic capabilities, 
and third parties are filling the gaps in 
creative ways. 

But, given the marketing muscle of 
major Windows vendors and the run- 
away success of single-vendor office 
bundles, is this vision of component 
software viable? Customers will prob- 
ably feel more comfortable turning to 
an established vendor and buying all 
the pieces as an integrated whole. Cus- 
tomers don't care about the state of the 
market; they want software that works. 
One vendor providing all the compo- 
nents can ensure that the entire process 
comes together without incompatibili- 
ties and unforeseen glitches. 

The future of OLE 2.0 is quite inter- 
esting to contemplate, We'll soon see 
whether OLE democratizes the soft- 
ware industry by encouraging the de- 
velopment of specialized software com- 
ponents, or if—in the ongoing battle 
of feature one-upmanship — powerful 
vendors provide most of the major tools 
themselves and tie them all together 
into application bundles. A new archi- 
tecture, perhaps, but monolithic soft- 
ware just the same. 


Cross-Application Scripting 
Microsoft and Lotus will implement an 
advanced application language in future 


releases of their office-suite products. Both 
languages will do the following: 


Operate across all major office 
applications in the vendor's sulte 


Access and control OLE 2.0 object 
components 


Work with standard languages, including 
Visual Basic 


Call DLLs 


Support scalable capabilities, from record 
and playback to custom applications 
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cations is not overly difficult. For the most 
part, the main players in the Borland, Lo- 
tus, and Microsoft application bundles are 
fully OLE aware, with the capability to 
operate as both OLE clients and servers 
(see the table “integration and Workgroup 
Features” for particulars about each bun- 
dled application). Thanks to these capa- 
bilities, creating a compound document 
composed of text from your word proces- 
sor, an embedded table from your elec- 
tronic spreadsheet, and a chart created in 
your graphics package is neither arduous 
nor uncommon. 

With the advent of OLE 2.0, using the 
Clipboard, DDE, and OLE as we now 


know it may soon become old-fashioned. 
OLE 2.0 heralds the next wave in inter- 
application awareness, and three applica- 
tions in Microsoft Office—Word 6.0, Ex- 
cel 5.0, and PowerPoint 4.0—showcase 
the new capabilities that OLE 2.0 makes 
possible. Representatives from both Lotus 
and Borland stated during interviews that 
future releases of their Windows applica- 
tions will aggressively support OLE 2.0. 
Customers can expect many useful imple- 
mentations of OLE 2.0 features to appear 
this year. 

OLE 2.0 manifests itself in several ways 
in Microsoft Office. The simplest benefit 
is the ability to drag and drop information 


between applications. For 
example, if you need to 
use a range of cells in an 
Excel spreadsheet as the 
basis for a table in a Word 
document, you simply dis- 
play Excel and Word to- 
gether on the same screen, 
highlight the appropriate 
cells in your spreadsheet, 
and drag their contents 
into your document. The 
resulting table in your 
Word document is an em- 
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bedded Excel object. Presentation. 
The second up-front | "nager ^... 

manifestation of OLE 2.0 | "re! 

is what Microsoft calls Vi- PM ^ 

sual Editing. With tradi- ڪڪ‎ 

tional OLE, clicking on an 


embedded object automatically launches 
the application used to create that object, 
and you have the opportunity to edit the 
object in its native environment. With 
Visual Editing and OLE 2.0, clicking on 
an Excel object inside Word changes the 
menus and icon palette to those for Excel, 
but the nonspreadsheet portions of your 
Word document are still visible. 

This capability is another good reason 
for having a consistent interface across ap- 
plications. When you click on the Excel 
object from within Word, the same menu 
structure is still available but with Excel- 
specific options, making the process much 
less confusing. 


Workgroup Awareness 
Microsoft Office enjoys a good head start 
with regard to its imple- 
mentation of OLE 2.0- 
derived features, but the 
company has no corner 
on innovation. Lotus and 
Borland leave Microsoft 
in the dust on another 
front: workgroup features. 

Most applications in the 
Borland, Lotus, and Mi- 
crosoft bundles are mail 
enabled, allowing you to 
send a document, spread- 
sheet, or presentation as a 
mail attachment without 
leaving your application. 
Borland dramatically ex- 
pands this concept with 
a tool called Object Ex- 
change, or OBEX. OBEX 
lets you distribute, or 
“publish,” information 
(e.g., a spreadsheet or a 


Borland Office 


‘Quattro Pro 5.0 


Freelance 
Organizer — 
Word 

Excel] — — 
Access 


Microsoft Mail 


WordPerfect 6.0 


Microsoft Office 


PowerPoint — _ 


WHAT'S IN THE BOX? 
All three application suites are anchored by a world-class word processor 
and spreadsheet. Borland offers the best database manager by including 
Paradox for Windows. To get Microsoft Access, you need to pay an addi- 
tional $149 for Microsoft Office Professional Edition. 
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Paradox for 

Windows 4.5 


LOTUS 
SMARTSUITE 2.1 


Ami Pro 3.01 
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Windows 4.01 
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Microsoft Mail 


None | -  — Organizer 1.1 = None 


spreadsheet notebook) to users who “sub- 
scribe” to the information. As you prepare 
to publish information via OBEX, you 
specify the version depth, or how many 
revision levels of the information are re- 
tained for subscribers’ use. 

OBEX can distribute information via 
MAPI- or VIM-compatible (Vendor-In- 
dependent Messaging) mail systems, using 
LAN disk space, via MCI Mail, or with 
any combination of these methods. When 
you use OBEX inside a Borland Office 
application, you activate a special icon 
palette with buttons that enable you to pub- 
lish new information or poll for subscribed 
information. 

Lotus gives information-sharing an in- 
teresting twist of its own. Using technol- 
ogy called Notes FX (short for Notes field 


INTEGRATION AND WORKGROUP FEATURES 
Microsoft has a head start on OLE 2.0 integration, but al! three vendors have 
pledged strong support of the open standard іп 1994. (ө = yes; o = no.) 
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exchange), Ami Pro, 1-2-3, and 
Freelance can intelligently store 
information on a Lotus Notes 
server. (Notes is Lotus’s popu- 
lar groupware product—a Notes 
server is an “object warehouse” 
that has the ability to intelligent- 
ly store, index, and retrieve in- 
formation in virtually any com- 
bination of formats.) 

Notes FX lets you use a Notes 
server as an intelligent document 
management and revision-con- 
trol back end for Ami Pro, 1-2-3, 
and Freelance. Notes can store 
data files from these applications, 
and the Notes database can at- 
tach fields to the data files, so 
you can catalog and index docu- 
ments. For example, with Notes 
and Ami Pro, you can create a document li- 
brary and management system to track the 
revision history of documents and index 
them by last revision date, description, 
size, style-sheet type, and other categories 
that you specify. 

Notes FX supports bidirectional data 
exchange. For instance, data contained in 
a 1-2-3 field can act as a field in a Notes 
form or view. The Notes view is updated 
each time you enter data into the spread- 
sheet, or you can update the spreadsheet 
from a Notes form. Notes agents and mac- 
ros can use the spreadsheet data in a Notes 
field to build a dynamic chart or to control 
a workflow application. 

Obviously, to use Notes FX you must 
have a Notes server installed on your net- 
work. Unfortunately, neither the Notes 
server nor the client software is 
included in the SmartSuite bun- 
dle. But clearly, Lotus includes 
Notes in its vision of the future 
of automated office software. 


WORKGROUP 
FEATURES 


Coming Soon: Global Scripting 
Languages 
The average full-featured word 
processor or spreadsheet in- 
cludes a macro language that lets 
you automate repetitive tasks 
and build custom applications. 
Because macro languages tend 
to parrot the menu and com- 
mand structure of the programs 
they come with, the macro syn- 
tax of one application is likely 
to vary dramatically from that 
of another. 

If a macro language that can 
automate tasks within a single 
program is good, then a language 
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that can do the same thing across program 
boundaries should be even better. Mi- 
crosoft and Lotus both seem to think this is 
the case. Lotus has announced LotusScript, 
a BASIC-like scripting language that is 
rudimentarily implemented in Improv for 
Windows, Lotus's alternative spreadsheet. 
And Microsoft has weighed in with VBA, 
which premieres as the new macro lan- 
guage for Excel 5.0. 

While neither language can yet be con- 
sidered global (since each one works in a 
single application for now), both compa- 
nies have committed to scripting languages 
that will work across all their major Win- 
dows applications. Both companies sug- 
gest that these languages will be phased 
in with major new releases of their Win- 
dows applications. Since recent major new 
releases of Word and PowerPoint have just 
occurred without internal support for VBA, 
it is probably best not to hold your breath. 
Microsoft has promised that Visual Basic 
will be integrated across the Office prod- 
uct line by 1995. 

Microsoft's implementation of VBA in 
Excel is particularly appealing. When you 
use Excel's keystroke recorder to build a 
macro, the keystrokes are captured as Vi- 
sual Basic code. You can edit the macro 
with a built-in code editor and use the ca- 
pable debugger to detect and correct er- 
rors. If you're a Visual Basic programmer, 
your learning curve will be very slight. 

Combined with OLE 2.0, VBÀ will ul- 
timately enable you to write applications 
built from the prefabricated parts of your 
favorite Windows programs. For now, you 
will have to settle with Word 6.0's Word- 
Basic and Microsoft Access Basic. With 
these tools, you can make calls to the mac- 
ro languages and return results, instead of 
controlling the applications directly from 
Visual Basic. 

Lotus plans the same type of strate- 
gy for LotusScript as Microsoft has an- 
nounced with VBA. The language will be 
scalable, supporting a wide range of func- 
tionality, from simple record-and-play- 
back techniques for easy macro creation 
to the ability to call DLLs created as ex- 
ternal C routines. 

OLE 2.0 compliance will give Lotus- 
Script the same type of access to applica- 
tion objects as VBA has, allowing you to 
create custom applications from compo- 
nents of the Lotus suite (or from any oth- 
er OLE 2.0 server that exposes software 
objects). LotusScript will also be compat- 
ible with other BASIC languages; this will 
allow a LotusScript application to be in- 
corporated into other BASIC programs, 


Is Brutus*, the King of Monitors, 
So Impressed by the f 5 '' SCEPTRE? 


Among the finest 15-inch High Resolution Color Monitors you can get, the Microprocessor 
based Low Radiation (MPR Il compliant) SCEPTRE СС-6151 offers: 
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PLUS: Energy Saving Option (CC-615G), SCEPTRE's Two Year Limited Warranty, and many more. 


In addition, SCEPTRE's impressive full line of ur 
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CE-6N, CC-6N (14-inch) and CL-617/ 
6171 (17-inch). For more information, 
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today. 
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including Visual Basic. 

With these cross-application languages, 
you could build a front end to an applica- 
tion and then use components of the of- 
fice suites to perform specific tasks. For 
instance, you could populate a spreadsheet 
with customer account information held 
in an external database, create a data file 


particular worker performs. The applica- 
tions become, as they should be, a means 
to the end of getting work done, not the 
central focus of the desktop. 


Taking the Plunge 
Is the purchase of an office application 
suite a good move for your organization? 


of overdue accounts, and 
print personalized letters 
requesting prompt pay- 
ment. The applications 
would perform specific 
functions in the back- 
ground. The spreadsheet 
would pull in data and 
perform calculations; it 
would then pass the table 
on to a word processor, 
which would use the 
table as data for a mail- 
merge operation. 

The user would see 
only the front end; the 
application components 
would be totally invisi- 
ble. The end user would 
deal only with the sig- 
nificant data and the con- 
trols needed to accom- 
plish a particular task. 

As a result, each cor- 
porate desktop would be 
customized, iconized not 
with a set of software ap- 
plications but with a set 
of specific tasks that a 
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Borland Office 2.0 .......................$595 
Upgrade and competitive upgrade ........$299 
Borland Intemational, Inc. 

100 Borland Way 

Scotts Valley, CA 95066 

(800) 331-0877 

(408) 461-9000 
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Upgrade and competitive upgrade 
Lotus Development Corp. 

55 Cambridge Pkwy. 
Cambridge, MA 02142 
(800) 343-5414 


(617) 577-8500 
fax: (617) 693-0968 
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Microsoft Office 

Standard Edition 4.0 ............ "tL 
Microsoft Office Professional Edition .... 
на сово u- УӘ $259 
Competitive upgrade ..................... uus $299 
Microsoft Corp. 

1 Microsoft Way 

Redmond, WA 98052 

(B00) 426-9400 

(206) 936-8661 

fax: (206) 936-7329 
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Taking only the up-front 


| costs into account, the 


answer is an easy yes; 
such a collection is the 
best way to legally get 
your hands on a lot of 
good software at a very 
reasonable price. 

In the corporate realm, 
however, true costs are 
seldom so easy to tally. 
For example, if your or- 
ganization has invested 
considerable effort into 
building value around a 
particular group of pro- 
grams (e.g., you've got 
thousands of pages of 
extensively formatted 
documents in WordPer- 
fect format, or you have 
a body of critical engi- 
neering calculations built 
into macro-laden 1-2-3 
worksheets), rocking the 
boat to achieve lower 
initial software costs and 
a consistent user inter- 
face may simply not be 


SOLID STATE Disk Emulators and PCMCIA Products 


Board Level Disk Emulators 

* Replace mechanical drives in embedded systems 

* High performance and low cost models available 

* Flash, EPROM and battery-backed SRAM 
technologies. Capacities from 180K to 14MB 

* Dual drive and hard drive emulation support 

* 8 and 16 Bit ISA bus support 


PCMCIA Carddrives & Adapters 

e Use PCMCIA cards in your desktop or 
embedded PC system 

«Internal model fits in 31/2” drive bay 

«Dual socket & external models available 

eSupport for all types of memory, 
I/O cards and Type III hard drives 

«DOS & Windows compatible drivers included 


Eccc CURTIS, INC. Industry Leader in Disk Emulation Products 


PC CardShark Г“ 
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worth it. In the short term, buying a suite 
will deliver improved cross-application 
integration, but over time, tools such as 
OLE 2.0 vill enable all applications to in- 
tegrate easily. 

If you've concluded that buying an of- 
fice application suite is a good idea, which 
one should you choose? Lotus's Smart- 
Suite clearly delivers the most programs 
for the money and is the best among these 
near-equals in terms of value. If you use 
Notes or plan to implement it, SmartSuite 
is an even sweeter deal. 

But if you’ve already got strong ties to 
a particular word processor or spreadsheet 
that is contained in one of these bundles 
and want to extend your software arsenal 
inexpensively with a minimum of re- 
learning, pick the bundle that includes the 
highest percentage of your favorite pro- 
grams. 

No matter which bundle you choose, 
you can rest assured that with future re- 
leases, the individual programs in your 
collection will become more feature-rich 
and better equipped to collaborate with 
each other. And if past trends are a true 
indicator, they'll also continue to go down 
in price. W 


Bill Lawrence is part of a team that manages a 
3000-node network and related computing ser- 
vices for a major Western utility. He has been ac- 
tively involved in networking and PCs for the past 
10 years and is the author of Using Novell Net- 
Ware 4 and Using Novell NetWare, both from 
Que Corp. You can contact him on the Internet 
or BIX at blawrence@ bix.com. 
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New CA-REALIZER 2.0 Beats Visual Basic 3.0. 


Compared to Visual Basic 3.0, 
CA-REALIZER" 2.0 is half the cost and 
twice the product. 

CA-REALIZER is already 
the easiest, most powerful 
BASIC for Windows and OS/2, 
and with version 2.0 it's even 
better. No one can match our com- 
bination of features, ease of use, and 
price. No one can make it easier to port 

=" your applications from QuickBASIC, and 
no one can nmake it more т to develop for Windows and OS/2. 

CA-REALIZER also comes with a huge array of powerful, 

plug-and-play tools like spreadsheets, charts, text editors, animation, 
graphics tablets 
and database 
forms, along with 
many features 
other BASICs dont 
offer. Arrays are 
re-dimensioned 
and processed 
automatically. 
Algorithms can 
be written as 
formulae instead 
of complex looped 
expressions. 
Once an applica- 
tion is complete, 
compile it into a 
stand-alone 
OS/2 or Windows 
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PC Computing said, "No other 
Windows BASIC can match it for power 
and breadth of features.” 
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E Develop for Windows and OS/2 
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Î Text Editors, Graphics, Animation, and a Scheduler 


] * Easy migration of QuickBASIC applications to Windows and OS/2 

Î * Import/Export Of 1-2-3, Excel, CA-Supercalc, CA-Compete! & Xbase Files 
| * Interactive WYSIWYG application design 
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] * Fullsupport for DDEand DLLs 

4 © Instantdatabase forms from DBF files 
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апу апа matrix operators and functions 


зоо 
аа 


атш ла. 
млм MAAC 


Call 1-800-225-5224, Dept. 25500 
Today Or See Your Local Dealer. 


MICROSOFT H H 

d This offer is > 
dius good bra lined (A OMPUTER 
time only Call today and find out how В SSOCIATES 


much better BASIC can be. Software superior by design. 


New CA-REALIZER 2.0 


€ Computer Associates International, Inc., Islandia, NY 11788-7000, All product names referenced herein are trademarks of their respective 
companies. Cost comparison based on Visual Basic Release 30 Suggested Retail Price. АС Computing quote appeared 10/91. pg. 90. 


Circle 80 on Inquiry Card. 


Take Up Weightlifting Or Take Advantage. 


ИШИНЕ Turtle Beach Audio Advantage™... $129.00 PCMCIA Sound Card. 
Put “portable” back into the portable presentation. With the Audio Advantage™ 
=| PCMCIA sound device, you simply snap the card into place, plug in suitable 

| speakers or headphones, and in seconds your 
multimedia presentation is ready to go with 
the highest quality sound. | 
4 See your favorite dealer, ог call 
sae 800-645-5640 for more information today! | 
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Multiprocessor Horsepower 


Systems from ALR, Compaq, and VTech show that for a SQL server, 
two CPUs are better than one 
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dmiral Grace Murray Hopper 
liked to say that when farmers 
wanted to pull a heavier load, 


they didn’t breed a bigger horse, they sim- 
ply used more than one. Aside from pro- 
viding extra pulling power, a team of 
horses provided flexibility, because the 
farmer could harness them in whatever 
arrangement suited the task at hand. Al- 
though Admiral Hopper was brought up 
in the great farm country of northern New 
Hampshire, her story was aimed not at 
horse breeders, but at computer designers: 
Multiprocessor computers are the way of 
the future. 

Windows NT's support for multiple 
processors has encouraged the develop- 
ment of a crop of relatively inexpensive 
Intel-based multiprocessor, or MP, PCs. 
These are systems that can run standard 
DOS and Windows software, as well as 
32-bit NT programs. Any multithreaded 
application ought to get a significant boost 
from running on more than one processor 
at once. In addition, NT is able to distrib- 
ute concurrently running programs among 
processors, whether those programs are 
multithreaded or not. 

To find out just how much performance 
an MP PC can deliver, I tested dual-proces- 
sor systems from Advanced Logic Re- 
search, Compaq, and VTech. Prices for 
the three systems range from $3999 for a 
base-model VTech Platinum SMP 486- 
DX2/66 desktop system running two 486 
CPUs to over $20,000 for a fully config- 
ured Compaq ProLiant 2000 server with 
dual Pentiums. The ALR ProVEISA DMP 
4/66d, a floor-standing server, fell in the 
middle of the price range. 

To compare performance, I used Mi- 
crosoft’s SQL Server, a true NT applica- 
tion. Using different processor modules 
in the Compaq system, I also tested one 
processor against two, the 486 against the 
Pentium, and perhaps most interesting, 
two 486s against a single Pentium. 

Judging from the SQL Server test re- 
sults, two processors are definitely better 
than one for an applications server, where 
processing power shares importance with 
file I/O. I also found a wide latitude in the 


performance of different systems and dis- 
covered that simply adding a second pro- 


` cessor doesn't necessarily increase perfor- 


mance when running a single application. 


MP Design 

Adding extra microprocessors to a system 
is an attractive idea that has cropped up 
more than once in the 
last 10 years. Be- 
cause they leverage 
off standard PC de- 
signs, shared-memo- 
ry MP designs in par- 
ticular promise an 
economical means to 
increase computing 
power—either be- 
yond levels available 
with the current hot 
processor, or to lev- 
els competitive with 
that chip but using 
several less expen- 
sive CPUs. 

In a shared-mem- 
ory design, several 
processors sit on the 
same bus and share 
memory space and 
other resources. Contention for the shared 
resources, however, limits the number of 
processors you can add and still gain per- 
formance. The more capable the bus be- 
tween processors and main memory, the 
more processors a shared-memory design 
can support. Adding asecond processor pro- 
vides the biggest performance gain of all. 
(For more on MP computers, see “All Sys- 
tems Go," August 1992 BYTE.) 

Despite their promise, MP PCs have not 
yet received general acceptance, for two 
reasons. First, most MP implementations 
have used proprietary designs that require 
a specially modified operating system and 
are therefore incompatible with the rest of 
the industry. Second, aside from a brief 
flurry of Unix support for multiple proces- 
sors, there hasn't been a widely popular 
operating system to run on the hardware. 

Windows NT changes this situation by 
defining built-in support for SMP (sym- 
metric multiprocessor) PCs, with a stan- 
dardized low-level interface to identify 


and control multiple processors. With an 
SMP hardware design, any processor can 
handle any job as well as another, and that 
makes easier the operating system's job 
of distributing the processing workload, 
even when the number of processors can 
vary. (Asymmetrical designs dedicate dif- 
ferent processors to different tasks and 


Three dual-processor systems from Compag, ALR, and VTech (left to 
right). The ALR ProVEISA DMP and the VTech Platinum SMP systems 
each have two 486DX2/66 CPUs. The Compaq ProLiant 2000 can take 
two 30-MHz 486DX or two 66-MHz Pentium processors. 


need proprietary operating-system sup- 
port.) Standard NT can support two pro- 
cessors, while NT Advanced Server can 
support up to four. Proprietary OEM ver- 
sions of Windows NT will support up to 
16 processors. 


Testing 
Initially, the most likely job for an MP 
machine is as an applications server, pro- 
cessing transactions or perhaps providing 
decision support from a database. MP's 
extra horsepower is overkill for a straight 
file server. It's appropriate, then, that I 
used Microsoft's SQL Server for Windows 
NT to test MP performance. SQL Server is 
also one of the few available 32-bit appli- 
cations designed for NT, and it can take 
good advantage of multiple processors. 
For my evaluation I ran a modification 
of NSTL's SQL Server benchmark, a test 
that models a transaction-based book- 
ordering application. The test ran a series 
of order transactions and returned the 
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AUS Multiprocessor Horsepower 


A Trio of Dual-Processor Systems 


Each 486DX2 chip sits on a circuit card (outiined] 
in an extended EISA slot with a 512-KB RAM cache. 
The two CPUs communicate via two ribbon cables. 


Each of two special processor cards (outlined) holds 
a 66-MHz Pentium with a 256-KB external cache. 


VTech Platinum SMP 486DX2/66 dual 


———— й— E 


The motherboard holds a 486DX2; an optional card 


holds a second matching CPU (two chips outlined). 
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ALR's ProVEISA is a server with a floor- 
standing case, 10 EISA slots, and 12 half- 
height drive bays (half 5'A-inch, half 3'A-inch). 
A 300-W power supply is also appropriate 
for server duty. The ProVEISA provides built- 
in SVGA graphics with 1 MB of RAM, up- 
gradable to 2 MB. 

The dual-processor ProVEISA comes with 
a single floppy drive and a Texel double- 
speed CD-ROM drive to load Windows NT. 
The tested configuration included NT, 32 MB 
of RAM, and two Maxtor 540-MB SCSI hard 
drives. ALR supplied the system with a cach- 
ing SCSI-2 card with 4 MB of RAM. A plas- 


Compaq's ProLiant 2000 is a full-fledged 
server with lots of reliability and usability 
features, accounting for the $15,000 and 
$20,000 prices of the two test configurations 
(dual 50-MHz 486DX and dual 66-MHz 
Pentium processors, respectively). Reliabili- 
ty features include error-correcting memory, 
Compaq's Smart SCSI drive array controller, 
hot-swapping hard drives, and built-in SNMP- 
compatible system diagnostics. The SCSI 
controller can be configured for RAID, al- 
though I didn't take advantage of it in testing. 

Compaq's Insight system management 
software works with the hardware to catch 
problems before they become disasters. The 
Windows-based software is easy to use and 
flexible in setting up server management func- 
tions. CD-ROM -based start-up software guides 


VTech's dual-processor Platinum is a desktop 
system, aimed initially at software developers 
working on MP applications and running NT- 
based workstation applications once they be- 
come available. Besides good performance, 
the V Tech also has an exceptionally low 
price: $3999 with 16 MB of RAM, a 527- 
MB IDE hard drive, a double-speed CD-ROM 
drive, VL-Bus (VESA local bus) graphics, a 
15-inch color display, and Windows NT. 

The system combines two VL-Bus expan- 
sion slots with standard ISA slots. The MP 
daughtercard, however, takes one VL-Bus 
slot. The Platinum also provides built-in IDE 
and SCSI-2 connections, as well as high-speed 
serial (16550) and parallel (ECP [extended 
capabilities port]) ports. 

The Platinum has a standard motherboard 
configuration with an optional plug-in card 


tic door covers access to drive bays and user 
controls such as the reset button. The casc 
locks onto its chassis, but I easily broke the 
lock (accidentally, through misunderstand- 


` ing the key position). 


The ProVEISA places each 486DX2/66 
processor on a separate plug-in card, each of 
which takes an EJSA slot. The two processor 
cards sit side by side with direct processor 
control and communication going through two 
sets of directly wired connectors. Each proces- 
sor gets its own 512-KB RAM cache in an ef- 
fort to minimize competition between the two 
processors for access to main memory. 


you through installation and configuration. 
Other features include Compaq's 32-bit EISA 
combination Ethernet/Token Ring network 
card and a double-speed CD-ROM drive. 

Inside the big tower case are six available 
EISA expansion slots out of a total of eight. 
There are four processor slots, although the 
ProLiant 2000 has the power and cooling abil- 
ities to support only two. It uses the same 
motherboard as the ProLiant 4000, which can 
take four processors. 

The ProLiant TriFlex architecture provides 
separate 64-bit processor, 128-bit memory, 
and 32-bit I/O buses, with a buffering bus 
controller between them that allows concur- 
rent memory access by both system and 1/O 
processors most of the time (70 percent, ac- 
cording to Compaq). 


to support the second processor. The moth- 
erboard processor is installed in a ZIF (zero 
insertion force) socket and can be upgraded to 
a Pentium OverDrive chip. Both SCSI and 
IDE interfaces are provided standard. The 
dual processors communicate through the 
VL-Bus and the proprietary processor socket. 

As with the ALR and Compaq systems, 
the Platinum SMP design is 100 percent sym- 
metrical; either processor can handle any task, 
including hardware interrupts, thanks to two 
Intel APICs (advanced programmable inter- 
rupt controllers). The Platinum takes a mini- 
malist approach to multiprocessing by pro- 
viding no separate secondary cache on the 
MP plug-in card. Both CPUs share the same 
256-KB writeback cache. Even so, the Plat- 
inum provided excellent throughput results 
in my tests. 


It's a Jungle Out There! 


E ur 


AND MAG INNOVISION WANTS TO KEEP 
IT THAT WAY. IT’S WHY WE'RE INTRO- 
DUCING GREEN ENERGY. 

GREEN ENERGY WAS DEVELOPED 
TO HAVE MINIMAL IMPACT ON THE ENVI- 


RONMENT. GREEN ENERGY MEANS EPA 


ENERGY STAR COMPLIANCY. GREEN 
ENERGY MEANS VESA DISPLAY POWER 
MANAGEMENT SIGNALING COMPATIBIL- 
ITY. GREEN ENERGY MEANS CONFORM- 
ANCE WITH SWEDAC MPR 1! 
LOW-EMISSION STANDARDS. AND 
GREEN ENERGY MEANS NO OZONE 
'DEPLETING SUBSTANCES WERE USED 
IN MANUFACTURING OR PACKAGING. 
BEST OF ALL, MONITORS WITH THE 
GREEN ENERGY LOGO FROM MAG 
INNOVISION WILL HAVE THE LEGEND- 
ARY PERFORMANCE AND QUALITY OF A 
MAG THAT EARNED US РС MAGAZINE'S 
EDiTORS' CHOICE FOR 4 CONSECUTIVE 
YEARS, AND READERS’ CHOICE IN SER- 
VICE AND RELIABILITY THIS YEAR. THE 
KIND OF PERFORMANCE AND murus 


QUALITY YOU'D EXPECT FROM = 
TOP SYSTEMS AND FUTURE “ ) 
GREEN SYSTEMS. 

CALL US AT 1-800-827-3998 
{1-714-751-2008 iN CALIFORNIA) 
AND WE'LL SEND YOU INFORMATION 
ABOUT MAG INNDVISION'S NEW GREEN 
ENERGY MONITORS, HOW THEY HELP k | 
SAVE THE ENVIRONMENT AND WHERE үч 
YOU САМ GET ONE. 

\т' A JUNGLE OUT THERE! LET'S "& А 


KEEP IT THAT WAY. 
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GREEN ENERGY ©1994, MAG INNOVISION, INC. ALL RIGHTS RESERVED. 
MONITOR _ 2: MAG INNOVISION AND ITS LOGO ARE TRADEMARKS OF MAG 
, INNOVISION. INC. ALL BRAND AND PRODUCT NAMES ARE 
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Rack & Desk 


Chassis FOR ТІ 
XT/AT/286/386 / 486 


IEEE E E ELE E E LE E EE E ELE E E E GL G 1] 
Integrand's unique packaging design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
90 interchangable modules allow you to 
customize them to nearly any requirement. 
We make drive enclosures and rackmount 
keyboards too. Integrand offers high 
quality, advanced design hardware and 
strong support. Why settle for less? 


nne ў татат 
РТТ F erreur 


Rack & Desk Models 


Accepts Most Motherboards and Passive 
Backplanes 


Doesn't Look Like ІВМ 
Rugged, Modular Construction 
Excellent Air Flow & Cooling 
Designed to meet FCC 
204 Watt Supply, UL Recognized 

200 & 300 Watt Supplies, UL, CSA, TUV 
Reasonably Priced 


Rackmount 
Keyboards 


СЫ СЕЕ 


E. 


Panel 
Reasonably Priced 


Call or write for descriptive brochures, prices 
| Or applications assistance: 


Circle 101 on Inquiry Card. 
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8620 Roosevelt Ave. * Visalia, CA 93291 


209/651-1203 


FAX 209/651-1353 
We accept VISA and MasterCard 
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Average seconds per transaction 


Number of concurrent cilent processes 


Comparing Processors 


200 


Average seconds per transaction 
(lower is better) 


Not surprisingly, the dual-Pentium Compaq 
provides the shortest transaction times 
running a SQL Server test under Windows 
NT. Among the three 486 models, the dual- 
486 Compaq does best, particularly as the 
client load increases. 


= ALR ProVEISA DMP 4/G6d 
-@~ VTech Platinum SMP 486DX2/66 dual 


-4— Compaq ProLiant 2000 
(dual 50-MHz 486DX) 

-o Compaq ProLiant 2000 
(dual 66-MHz Pentium) 


Taking advantage of the Compaq ProLiant 
2000's upgradable processor card design, 
it was easy to compare single- and dual- 


"m | | .-——  rrocessor configurations with both 486 
co i| J| l/ 274 Pentium processors. As client load 


LE SE > increased, the dual-486 configuration did 
140 ار ا‎ better than the single-Pentium setup. 


Æ- Single 50-MHz 486DX 
-&- Single 66-MHz Pentium 
-A— Dual 50-MHz 486DX 
-9— Dual 66-MHz Pentium 


Number of concurrent client processes 


SQL Server's Dedicated Multiprocessor Switch 


(lower is better) 
oSBEESSSEBSBRS 


Average seconds per transaction 


average time per transaction. The test data- 
base on the server consisted of five tables. 
A Gateway 486DX2/66 running OS/2 gen- 
erated the client requests, issuing SQL 
Server queries and commands to the NT 
server over an Ethernet connection. I gen- 
erated up to 16 simultaneous test sessions 
from the client system. 

For the purposes of the NSTL test, each 
system came with 32 MB of memory, two 
500-MB SCSI hard drives configured as 
two volumes, and a CD-ROM drive to load 
Windows NT. The test configuration pro- 


How much a single application benefits 
from multiple processors depends on how 
it's written. Microsoft's SQL Server makes 
better use of multiple processors if you set 
a software switch to signal that it's the 
опу application running on the system. 


-E- Single 50-MHz 486 


-9- Dual 50-MHz 486DX 
(dedicated muitiprocessing switch off) 


=h- Dual 50-MHz 486DX 
(dedicated multiprocessing switch on) 


vided for 16 MB of SQL Server cache— 
enough to minimize disk activity. There 
was also very little network activity. The 
resulting tests provide a good indication 
of processor throughput. 

Both ALR's ProVEISA DMP and 
VTech’s Platinum SMP systems come 
with two 486DX2/66 CPUs. Compaq’s 
ProLiant 2000 can take either 50-MHz 
486DX or 66-MHz Pentium modules— 
up to two of one design or the other. I 
ordered two of each so that the ProLiant 
could serve as a consistent platform to test 


486/Pentium Cross Platform Tools 


The Fastest 32-bit Code 


Microway has specialized in PC Numer- 
lcs and x87 support since its founding In 
1982. In 1987 we introduced NDP 
Fortan-386, the first 32-bit Fortran that ran 
on DOS and supported the Intel and 
Weitek comocessor. Today we produce 
860 cards wth up to 200 megafiops of 
throughput which can be run In parallel as 
а one gigaflop computational server. Our 
compilers feature mainframe extensions 
plus unique optimizations like inlined Intin- 
sics, а “4+ 4" x87 stack model, loop unroll- 
Ing and with the upcoming release of our 
Pentium code generator, optimal numeric 
support for Intel's latest CPU. The bottom 
line is our fools produce the best 32-bit 
code possible running on the largest 
number of platforms with the front ends 
you need: Fortran-90/77 and СІС+ +. 


386, 486 & Pentium Compilers 


Microway's NDP family of 32-bit compllers 
generate globally optimized mainframe 
quality code that runs on the 386, 486, 
Pentlum and 1860. They run on 32-bit 
operating systems such as OS/2, UNIX, 
Solaris, Coherent, NT and DPMIA/CH| DOS 
Extenders. 


NDP Fortran“90 a complete Fortran-90 
which runs in conjunction with NDP Fortran. 
NDP Fortran” Б a full F77 wih F66, DOD, 
VS and MS extensions. 

NDP C|C++ compiles K&R and ANSI C and 
ls C+ + Release 2.1 compliant. 

NDP Pascal is a ful ISO Level 1 Pascal wih 
BSD extensions that can Interface the NDP C 
runtime libraries. 

NDP Language Pricing 

DOS versions include a VCPIAM DOS Ex 
tender, DPM interface layer, support for x87 
and Weltek coprocessor, NDPLInk, NDPLID and 
GREX - our DOS graphics library. The Pentium 
release adds new code generation, royalty 
free DPM and МСР plus symbolic debugging. 
DOS 386/486 verslon..................9695/795 
DOS Pentium version... $995 
OS/2 Developer's Pack includes IBM O5/2 
WorkFramrne and Toolkit. These tools use the IBM 
Unker. Deduct $100 if you dont need the 


Workframe. 386 ,486......................55 ‚у $595 
РЕМ. corecor ePi sun ERE FEIN rA $795 
UNIX 386/486 use the native tools and are 
available for SCO or ISC UNIX.......... wave 51195 
Coherent version... rere rere nnn $295 
NDP Fortran-90...................... eren $395 


Microway 


NDP Fortran-90...call for free demo disk and white paper! 


The key to optimal numeric performance 
ls the use of the right tools. When It comes 
to running scalar problems on scalar proc- 
essors, the difference between languages 
5 small. However, when RISC processors 
wih vector support are used, the language 
becomes important. In particular, ЇЇ your 
programs spend most of their time manipu- 
lating data stored in anays, you need fo 
use a language which Improves vector 
efficlency and data flow by minimizing the 
number of accesses to memory. The d- 
chotomy between scalar and vectors has 
grown worse as processor have become 
more dependent on caches for data ac- 
cess. Vectorization, the technique for орі- 
mizing accesses fo data stored in caches, 
was developed in the late 70's by Cray for 
the Cray 1s Vector Registers. 


| 1860 Supercomputers 


Gigacube"- Custom NFS 486 Workstation 
with your choice of QuadPuters or ArrayProXPs 
one Gigafiop from ............ онаа нне $50К 


ArrayProXP" -EISA Array Processor - features 
a zero walt state 50 MHz 64-bit memory 
system. The 400 MB/Sec memory bandwidth In 
conjunction with 100 megafiop i860XP results 
in 28.96 Unpack megafiops, 94 megaflops 
doing dot products and 70 megaflops doing 
FFTs. The card bursts on the ESA bus at 33 
MBSec and holds up fo 256 megabytes of 
RATED, тт е OIN o irene $7995 


modules plug into an EISA card that provides 32 
megabytes of shared memory. A single Quad- 


Puter has an aggregate throughput of 200 me- 
Qaflops! With software from...................... $9995 


Number Smashe “860 - ou БА 860 


NDP Fortran*B60 dong with our CIC+ + 
and Pascal utlize advanced scalar code 
generation to optimize the 18605 
numeric scalar performance. $1995 


PPS-860 posiprocessing scheduler, tales 

assembler output and converts scalar opera- 
tions into pipelined operations running In dua 
instruction mode. Scalar speed ups in the 
range of 10 to 50% are comrmon.............. $500 


VAST-II Vectorzer speeds up vector codes 
100 to 300%. Includes a library of 700 vector 
0с, a $1495 


CALTETTTITTTTZTELELE] 


Vectorization, as performed by tools like 
VAST, converts an F77 program Into a new 
one which makes calls to a “vector library." 
Fortran 90's Aray Syntax Notation results In 
vector code being inlined by the compiler 
directly. This feature is similar to tensor nota- 
ton and produces compact readable 
code. if Б the most significant "scientific 
addition’ made to a procedural language 
In the last 20 years. Fortran 90 has also 
codified numerous F77 extensions, inciud- 
ing dynamic arrays, case statements, shuc- 
lues, modules and easy to use 1/0, 
Whether you are running on a 486, Pen- 
tium, i860, or massively parallel Supercom- 
puter, Fortran 90 5 the choice if numeric 
speed and portability matter, Call for our 
white paper on Fortran 90 today. 


508-746-7341 


486 Workstations 


486/Pentium BX Workstations - à Mcroway 
Tower is the ideal solution to your 486/Pentium 
needs. They feature industrial grade American 
power supplies, heavy duty cooling and easy 
access, All motherboards are carefully bumed in 
and equipped wih 50 Amp power connections. 
Our BX Towers make great Workstations, file sev- 
ers, and CAD/CAM stations. They were originally 
engineered to house 1860 arrays, configured as 
NFS computational servers. Each system is cus- 
tomized with the OS of your choice, including ISC 
UNIX, 08/2, DOS and Windows, What differenti- 
ates Microway towers Is our ability fo integrate the 
peripherals you need, including SCSI tape drives 
and CD-ROMs, network cards and high quality 
hard disk and graphics adapters. 486-BX systems 
are used worldwide peifoming demanding tasks 
from tasting jet engines to searching for oil. Call 
today for our BX Series Catalogue. 


Search Engines & Libraries 


MSE-160 : сле Text DOES [БА card 
processes megabytes of data per second, 
Includes Text Retrieval softwore.................... $950 
IMSL Mcroway compiled and validated ver- 
sion of the IMSL mainframe libraries, available 


(x the 386486 or 1860, Complete 
NAG Mcroway compiled and validated 

Foundation 86/860......................... $1195/1995 
PhD Ehren ct Rd $1195/1995 
Мокін. $2995/3995 


KUCK & ASSOCIATES hond coded i860 librar- 
ies. Does 1024 real FFT in 500 microseconds! 


a $750 Basic Math............. $500 
LAPACK апа  BLAS, uded. 
386/486................ $195 1860..................... $295 


Research Pork Box 79, Kingston, MA 02364 USA (508) 746-734 1 FAX 746- 4678 


UK 81-541-5466 Poland 22-4141 15 Italy 2-7490749 Greece 1-2915672 France 130-541767 


Nearly half a million programmers 


can t be wrong! 


See why they say PC Intern is worth its weight in gold: 


PC Intern System Programming, a literal 
encyclopedia for DOS programmers. New 
edition updated to include information on 
programming for DOS 6.2 and the 
Pentium processor. Parallel programming 
examples — throughout in assembly 
language, C, Pascal апа BASIC. 
Covers video cards, sound and TSRs, 
the motherboard, and bus and chip 
sets (NEAT). Also, ports, interrupts, BIOS 
memory map and services, ports, network 
programming, and much, much more. 
Over 1000 pages of valuable programming 


S 
Sf 
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Уе 


^ 


* 


EI 


know-how. Disk includes example programs from book. 
Order Item 8B 145 Price: $59.95 w/companion disk 


gold... “A.P. Argentina 


"The book is worth tts weight in 


5370 52nd S.E. cu IS: Mi. 49512 


ТУ 


[J Yes, please rush ( ) copies ‘of PC intern 


(616) 698-0330 


Apply to my: Visa Master Сага Ат. Express/Jl have enclosed a check/ М.О. 
MI residents add 4% sales tax. in US and Canada add $5.00 Postage and handling. 
° Foreign orders outside North America add $13.00 surface rate $20.00 air mail per book. 


Card#: 

Signature: 

Name: 

Address: 

City: State: 


134 BYTE MARCH 1994 


Expires: 


Zip: 


Circle 61 on Inquiry Card (RESELLERS: 62). 


different processor configurations. 

All three machines provide a standard 
hardware interface to Windows NT, which 
allows them to run the off-the-shelf version 
of NT. The ProLiant comes with Com- 
paq's Smart Start configuration software, 
which installs a special configuration and 
error-recovery partition on the hard drive. 
However, I ran the tests using the same 
copy of NT that was installed on the other 
two systems. 


MP Approach Delivers 

As expected for all systems, the average 
time per test transaction climbed as more 
clients were active (see the figure "Sys- 
tem Performance Compared"). However, 
some systems were less affected by client 
load than others. Among the three dual- 
486 systems, the Compaq ProLiant 2000 
did the best, taking significantly less time 
per transaction than the ALR and the 
VTech with 12 or more clients. The Pro- 
Liant has the advantage of a faster mem- 
ory-bus clock speed—50 MHz versus 33 
MHz for the two DX2 systems—and 
Compaq's high-throughput TriFlex bus 
architecture. The VTech consistently out- 
performed the ALR, which has the oldest 
MP design of the three. 

The dual-Pentium ProLiant generally 
got the job done in half the time it took 
the 486 systems. However, with 12 and 
16 clients, it wasn't twice as fast as the 
dual-486 configuration of the ProLiant. 
Testing with more than 16 clients should 
widen the gap between 486 and Pentium 
configurations. 

It isn't surprising that two processors 
are faster than one when comparing one 
versus two 486 modules, or one versus 
two Pentium modules on the ProLiant (see 
the figure "Comparing Processors"). That 
the dual-processor configurations took 
roughly half the time to complete the tests 
as comparable single-processor setups in- 
dicates that the two modules are working 
mostly in their separate memory caches 
and that accesses to main memory are rel- 
atively unimpeded by competition. Score 
one for the TriFlex bus. 

In all cases but one, the dual-486 con- 
figuration of the ProLiant provided similar 
or better performance than the single-Pen- 
tium configuration. Under higher loads, 
the dual-486 system provided much better 
performance, and the prices of the two sys- 
tems are almost the same. Of course, with 
the dual-486 configuration, you've reached 
a performance limit, while you can still 
add another Pentium module to the sin- 
gle-Pentium model (for $5059). 


continued 


MCI Relies On DPT SCSI Adapters... 
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MCI has made DPT SCSI adapters a key part of its technology strategy. 


As one of today's leading technology companies, MCI knows that high-performance 
servers, workstations, and PCs need high disk throughput, compatibility, and flexibility for 
growth. That's why MCI relies on DPT SCSI adapters as an integral part of its networked 
systems. It's also why you should look to DPT's SmartCache III products for your needs. 

"Compatibility, reliability, and performance were key factors in our decision process in 
choosing a SCSI host adapter. DPT outperformed everything else we tested in these criti- 
cal categories." That's because DPT adapter support is integrated into every major Operat- 
ing System available today, along with full support for a complete range of tape, CD-ROM, 
hard disk, and other important SCSI peripheral products and software. 

“At MCI, the only certainty is that things are certainly going to change! That's why we 
like DPT’s growth path. With their unique approach, we can add extra capabilities such SES 
as caching or RAID support, whenever we want." SmartCache III products allow you 
to add a cache module and up to 64MB of hardware cache using industry-standard SIMMs, 
and you can add RAID 0, 1, or 5 by simply attaching another easy-to-install module. You 
decide if and when you add the extra capabilities. It’s a proven approach designed to keep 
pace with the growth and changes in your system...and only DPT has it. 

Also, DPT's new Storage Manager software utility, called "a new standard in storage 
management" by LAN TIMES, is included free with every DPT SmartCache III adapter. 
Storage Manager provides the tools needed by LAN Administrators working in complex 
Operating Systems such as Novell, UNIX, OS/2, Banyan VINES, and Windows NT. Stor- 
age Manager gives you complete device inventory and configuration data, diagnostic and = | 
performance tuning abilities, capabilities for remote communications and alert broadcast- APRIL 24- 27 7 
ing, along with the ability to implement complex RAID structures with simple “point-and- 
click" commands. 

Combine this with DPT's aggressive pricing and the best Technical Support in the indus- 
try, and you will find what MCI discovered--you can rely on DPT adapters for the best SCSI 
compatibility, reliability, and performance for your LANs, workstations, and PCs. Call to- 


day for more information about DPT SmartCache III products. S f D PT 


8 00-3 2 2-4 3 78 for ао SCSI solutions. 
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[ПИЧ Multiprocessor Horsepower 


The VTech Platinum SMP dual-486 
system provided performance that kept 
pace with or did slightly better than the 
single-Pentium ProLiant, falling slightly 
behind only with 16 clients. Costing 
$10,000 less than the ProLiant, the VTech 
system is tempting unless you need server 
security or high storage capacity. 


No Guarantee 

One of the promises of NT is the ability to 
toss another processor into your machine 
and enjoy nearly double the performance. 
Is that really likely? The answer is a re- 
sounding maybe. 

After my first installation of SQL Serv- 
er, I тап a set of tests on the Compaq using 
first one and then two 486 processors. The 
dual-processor results were simply not im- 
pressive. In most tests, the dual-486 con- 
figuration actually ran slightly slower than 
the single-processor setup. Only the tests 
with 12 or more clients showed any speed 
increase, and that was marginal. 

In trying to solve the problem, Com- 
paq's technical folks happened to ask if I 
had set the dedicated multiprocessor 
switch. I hadn't even seen the option be- 
cause it's hidden away in a nonobvious 
configuration screen. When I set this 
switch, performance nearly doubled (see 
the figure "SQL Server's Dedicated Mul- 
tiprocessor Switch"). 

Running the Windows NT processor 
performance monitor shed some light on 
the situation. While running the SQL Serv- 
er test on the Compaq system with two 
clients and the switch off, the two proces- 
sors worked just slightly harder than 50 
percent each. In other words, I was get- 
ting basically the same performance as 
with a single-processor machine. Turning 
the switch on let the two processors zoom 
to nearly 100 percent load. 

According to Gary Schroeder, a SQL 
engineer at Microsoft, setting the dedicat- 


Performance Monitor 


ed multiprocessor switch 
provides the best perfor- [ 
mance in most situations, 
but not when SQL Server 
has heavy multitasking | 
competition from other 
applications. With the | 
switch on, SQL Server 
operates with a greater de- | 
gree of parallel process- | 


e ess asusamut 


ing, making it more effi- | 
cient. It also sets for itself 
a higher multitasking pri- : 
ority. With the switch off, = 
the program uses a coarser-grained multi- 
threading that is less susceptible to inter- 
ruption than when the switch is on. The 
conclusion is that even a traditionally mui- 
tithreaded application such as SQL Server 
may not see significant performance in- 
creases from multiple processors without 
specific algorithm changes to take advan- 
tage of the environment. 


What You Pay For 

Comparing the test results, features, and 
prices of the ALR, Compaq, and VTech 
systems, it seems you get what you pay 


About the Products 


ProVEISA DMP 4/66d...¢9638 
{tested configuration, no monitor) 


Advanced Logic Research, Inc. 
9401 Jeronimo 

Irvine, CA 92718 

(800) 444-4257 

(714) 581-6770 

fax: (714) 581-9240 
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ProLiant 2000 

$15,824 for 50-MHz 486 dual-486 
model; $15,296 for single 66-MHz 
Pentium model; $20,355 for dual 
66-MHz Pentium model (all tested 


Compaq Computer Corp. 
Р.О. Box 692000, M120208 
Houston, TX 77269 

(800) 345-1518 

(713) 378-8820 

fax: (713) 378-1442 
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Platinum SMP 
486DX2/66 dual 
(approximete price for tested 
configuration, no monitor) 


VTech Computers, inc. 
800 North Chürch St. 
Lake Zurich, IL 60047 
{800) 284-3976 

(708) 540-8086 

fax: (800) 947-3976 

fax: (708) 438-1671 
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The Windows NT 

processor performance 

monitor showed dramatic 

Improvements Їп 

| processor utilization 

=| once SQL Server's 

_| dedicated multiprocessor 

| switch was turned on. 

=| With the switch off (left}, 

VÎ | processor utilization for 
the Compaq's dual-486 

| system averages around 

| 50 percent with two 

| clients; with the switch 

| on (below), it climbs to 

|| 98 percent. 


-— УМРЕВНР 
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for. The Compaq ProLiants have the fea- 
tures and performance you'd generally 
want for a superserver, but also the price 
tag. However, they are much less expen- 
sive than older MP superservers. 

The ALR system has basic server fea- 
tures—storage capacity, EISA slots, and a 
strong power supply— but it lacks stan- 
dard ProLiant features like error-correcting 
memory and a RAID-capable SCSI con- 
troller, and its performance is on a par with 
a fast single-Pentium system. It also costs 
over $5000 less than a ProLiant for similar 
memory and hard drive capacities. 

The VTech beats all when factoring 
both price and performance, but for most 
uses, it isn't a server in form factor or fea- 
tures. With the desktop case, VTech is 
banking that eventual NT CAD/CAM, en- 
gineering simulation, and DTP applica- 
tions can also use the extra horsepower 
provided by symmetrical multiprocessing. 
In the meantime, it's a great system on 
which to develop those applications. 8 


Raymond GA Cété, a BYTE consulting editor, is 
vice president of product development at Appro- 
priate Solutions, Inc. (Peterborough, NH). He can 
be reached on the Internet at rgacote@warld.std 
.com or on BIX as “rgacote.” 


If you need to access data or applications on more than one For more capacity, daisy chain up to seven drives for 42 discs 
CD-ROM disc, then Pioneer's automatic changers are at your command or buy our clever new DRM-1804X 
unbeatable, Choose from double speed or superfast | i quad speed drive with 18 discs that daisy chain to 
quad speed changers and save big bucks over Ex ча. quickly access a whopping 126 CD-ROM discs. 


multiple single disc drives. 
All Pioneer CD-ROM products 
To come close to matching Pioneer feature built-in Kodak Multisession 
changers you would need six individual Photo CD™ compatibility and 
CD-ROM drives and pay more than cross platform plug and play for 
$3870*. For less than a third of that cost PC's, MAC's and workstations. 
($1095)1, get a smart buy on a DRM-602X : And our changers feature 
double speed, and for well less than half the 2 software keyed security to control 
cost ($1495)1, buy the very quick DRM-604X Nerea itat " disc removal. 
quad speed drive. End the CD-ROM shuffle by 
automatically switching between discs in seconds and have To load your favorite discs into a Pioneer changer, 
literally 3,600 MBytes of data and applications at your fingertips. just call 1-800-444-OPTI (6784) for the dealer near you. 
ШШ mu V PIONEER 
The Art of Entertainment 
PIONEER NEW MEDIA TECHNOLOGIES, INC. 
2265 E. 220th St., Long Beach, CA 90810 
Award Winning DRM-604X *Supgested Retail Price of 6 Chinon double speed CDS-535 internal drives. {Pioneer Suggested Retail Price. 


Photo CD is a trademark of Eastman Kodak. 
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Some Magic Words to Help Software 
-—— Increase Their Revenues 


=) In every successful software product 
BE there is a spark of magic. That magic 
= | 5» together the ingenuity, skill and 


ОЮЛ vest years of hard work you've invested 
11 SC t | аге pe i: in developing something unique and 
| valuable. 


| ШЕ 


d Asia, CEO of ae Trouble is, the worldwide epidemic of 
"мац Software: software piracy threatens your 
"Enterprises Inc., | investment. By draining potential 
| a world leader revenues, the illegal use of software 
$ in Application #4 dramatically reduces your profit margins. 
: eGeneration software. | Got? l 

| SU Ezu E Aladdin's business is helping software 

e of the 50 fastest - companies protect their products — and 
X | their profits. 


Since 1984, over 8,000 developers in more 
than 60 countries have chosen HASP^— 

: the Professional Software Protection 

e System — to increase their revenues. 


| HASP" delivers the highest level of 
security for developers, without 
| inconveniencing legitimate users. 
| Experts recognize its design as the most 
&* ! | technologically advanced software 
protection product on the market. 


E p 


ү D j That's our 
—— АҺ magic. 


Call now for your 
HASP® evaluation kit. 


| SOFTWARE SECURITY INC 


North ire State Building 
America 350 An Avenue, Suite 7204 
New York, NY 10118. USA 
Tel: (800) 223 4277 
212-564 5678 
Fax: 212-564 3377 
International Aladdin 
Office Knowledge Systems Ltd. 
15 Beit Oved St., Tel Aviv, Israel 
P.O.Box 11141, Tel Aviv 61110 
aaee 
ax 3 / 
SEE US AT: AppleLink: ALADDIN.KNOW 
IT Forum, Booth K84, Hall 1, Paris France, February 1994 Compuserve: 100274,434 


Software Development, Booth 11 31, San Jose CA., March 1994 Aladdin France SA 


Tel: 33 1 40 85 98 85 
CeBIT, Boot B55, Hall 18, Hannover. Germany, March 1994 Fax: 33 1 41 21 9056 


M Australia Conlab 3 8985655 ® Belgium Akkermans 3 2338826 B Czech ATLAS 2 766065 8 Chile Micrologica 2 222 1388 

| B Denmark SC Metric 42 804200 Ш Finland ID-Systems 0 870 3520 Ш Germany CSS 201 7498640 Ш Greece Unibrain 1 6856320 

TT | NT, | Ш Holland Akkermans 45 241444 ® Italy Parner Data 2 26147380 @ Japan Athena, 3 58 213284 Ш Korea Dae-A 2 848 4481 
runs with | 


© Aladdin Knowledge Systems Lid. 1985-1994. (1.94) 


B New Zealand Training , 4 5666014 @ Poland Systherm 61 475065 Bi Portugal Futurmatica 1 4116269 B South Africa D Le Roux, 11 886 4704 


rax: Nat Wars L basin wd Ny B Spain PC Hardware, 3 4493193 @ Switzerland Opag 61 7112245 Ш Taiwan Teco 2-555 9676 Ш Turkey Mikrobeta 4-4677504 
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(+E: The Key to ODBC 


Build database-independent applications with ODBC and Q+E’s 2.0 
release of Database Library 


STEVE APIKI 


hat Microsoft’s ODBC 
(Open Database Connec- 
tivity) is only beginning to 


provide today—database-independent ap- 
plications for users and a single database 
target for developers—Q+E Software has 
been delivering for over two years with 
Q+E Database Library. Although it fit the 
bill, however, the initial release of Data- 
base Library wasn’t quite flexible enough. 
As it freed applications from supporting 
multiple databases, it bound them to driv- 
ers sourced solely from Q+E, making 
Database Library 1.0 a less-than-open 
solution. 

Database Library 2.0, built on ODBC 
itself, sets this tested database technology 
squarely on top of a well-support- 
ed multivendor standard. ODBC 
is still maturing, and addressing 
the ODBC API directly is coding 
a little too close to the metal; all 
the low-level details are up to the 
developer. Q+E Database Library | j 
2.0 abstracts ODBC a few steps | 
further, letting you build your ap- | 
plication assuming you'll run on | 
a database system that supports 
the most sophisticated database | 
management functions available. 
If, instead, your application finds 
itself running against dBase files, | 
Database Library will (for the most | 
part) fill in the resulting gaps. 


One Library, Many Databases 

Q+E Database Library is actually 
not a single library but a family of 
DLLs. Using any development 
tool that can call a DLL (and that 
can range from Microsoft Excel 
to Borland C++), you build an ap- 
plication that conducts all its data- 
base access through calls to Data- 
base Library. The DLL, in turn, 
calls ODBC-compliant drivers that 
provide client-server access to the 
database. The data can ultimately 
reside in any database for which 
someone has built an ODBC driv- 
er, including SQL Server, dBase, 
or DB2. i 


Most of this interoperability comes cour- 
tesy of ODBC, so you could write direct- 
ly to the ODBC API. But not all ODBC 
drivers support all the features you may 
need, and you have to handle the differ- 
ences on your own. Database Library 
masks these differences. For example, 
level-1 drivers and some level-2 drivers 
don't support backward-scrolling cursors, 
but Database Library provides this capa- 
bility for you. 

Also, Database Library is just easier to 
use. As a high-level interface, it can au- 
tomate functions and tune for performance 
above the driver level, saving you consid- 
erable effort. This includes automatic 
establishment and tracking of additional 
database connections when you execute 
multiple SQL statements against databases 


I" da мяр 


© Q+£’s data-dictionary functions geSources(), qeDatabases(), 

and geTables{) provide a catalog of data sources visible to the. 

- client workstation. You can use these functions to let users switch 
between data sources at run time. Once the choice is made, your 

` application makes the connection to the database through the 

library and the database driver, which together can handle all 


Ө qeColumnsi) U provides the application with a led of colbmns in 
the database. You build SQL SELECT statements and pass these to 
Q+E to gather field information from the database (in this case, 
Microsoft's SQL Server]. 


(e.g., SQL Server) that allow only one 
statement per connection. 


Equal Footing 
The best part of QE Database Library, 
and the single item that most sets it apart 
from other ODBC toolkits, is its provision 
of an unvarying set of powerful database 
management functions on every database 
platform. Using Database Library, you can 
safely write an application that assumes 
forward, backward, and random record se- 
lection, and even transaction support, re- 
gardless of the underlying database. 
However, that functionality is not de- 
livered solely by the DLLs; some of it re- 
lies on the support that is provided by 
Q+E’s ODBC drivers. Q+E supplies 20 
database drivers with Database Library. 


An Application Built with ине Database Library 2.0 


© H the underlying database driver supports SQL 
joins, your application can build a SELECT statement 

that joins independent tables. However, you can’t join 
tables that come from separate sources (a limitation of 
ODBC). Both of these tables are dBase files. 


© Using SQL statements and Q+E record-based 
functions, you can retrieve ail the data required for a 
simple browser window In a single loop. Q«E Database 
Library, subject to the sophistication of the driver, 
handles transactions, record locking, and forward, 
backward, and random record selection. 
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Q+E also sells these off-the-shelf ODBC 
drivers to end users as part of its ODBC 
Driver Pack. Although you can use them 
for development, you can’t resell them 
with your final product; you need a dis- 
tribution license 
from Q+E for 
that. However, 
you can opt not 
to provide a data- 
base driver at all, 
letting your users 
install Q+E or 
third-party drivers instead. 

Forward- and backward-scrolling cur- 
sors are built into both the Q+E drivers 
and the library itself, so you’re safe wheth- 
er your customers have Q+E drivers or 
not. But although transaction support is 
also provided by the library, it relies on 
the transaction capability of the database 
system itself. In the case of dBase (since 
the dBase-file driver must implement all 
the SQL management functions itself), 
this requires transaction capability in the 
driver. For the moment, that limits you to 
Q+E’s driver. 

ODBC is simply not as uniform a layer 
as it ought to be, and supporting some 
functions is out of the realm of a database 
access tool. Database Library works best 
when running on top of Q+E database 
drivers, and that’s probably the way you 
should plan on distributing your appli- 
cation. 


© ODBC compliance 


Building an Application 
Q+E Database Library makes support for 
multiple data sources easy, but it doesn’t 
do much to simplify the process of actually 
building a database-enabled application. 
It certainly doesn’t compare on that score 
to VBX-based development kits like Coro- 
mandel's Integra VDB or Q+E’s own Mul- 
tiLink/VB. 

Nevertheless, it is a fairly high-level li- 
brary, and the API is not hard to work with. 
The test application shown on page 139, 
which can switch between several data 
sources, browse a database, join tables, 
and automatically update 
fields based on the con- 
tents of other fields, took 
about three days to pro- 
duce from a blank Win- 
dows application skeleton. 

In general, working 
with the Database Library 
means working with SQL. 
Once you've made a con- 
nection, you spend most 
of the rest of your code 
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KEY NEW FEATURES IN VERSION 2.0 


e Data-dictionary functions for finding data sources 
e Built-in query builder 


About the Product 


Q+E Database Library 2.0 ....5699 
(Driver distribution requires 
additional license.) 


Q+E Software, Inc. 


5540 Centerview Dr., Suite 324 
Raleigh, NC 27606 

(800) 876-3101 
(919) 859-2220 
fax: (919) 859-9337 
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building SQL statements and processing 
those statements and their results using 
Database Library functions. I built the 
browser, for example, by building a SQL 
SELECT statement, executing it through 
the library, and 
scrolling back 
and forth through 
the results, which 
were bound to 
variables dis- 
played in the edit 
controls. 

Database Library also includes an as- 
sortment of current-record access func- 
tions. You can use these functions to 
(among other things) update the database 
without having to write SQL UPDATE 
statements. 

The data-dictionary functions, new in 
2.0, provide the information you need to let 
users choose data sources and tables. You 
can query the database system for available 
database names and table names, and the 
results are returned as if you had executed 
a SQL SELECT statement. The library 
and driver handle all log-on details. These 
functions let you build your application 
without anticipating a certain database 
Structure—a critical point for developers of 
shrink-wrapped applications. 

Database Library 2.0 includes an entire 
Query Builder interface. You can use the 
Query Builder to let users build SELECT 
statements interactively through a dialog 
box. Version 2.0 also introduces parame- 
terized SQL statements that let you bind 
variables to expressions in a SQL state- 
ment and thus programmatically modify 
queries with little effort. 

The sample application uses commit and 
rollback functions to update all related 
records in a single transaction. Transac- 
tion support, explicit record locking, and 
determination and setting of database iso- 
lation levels are all handled by the library. 
Again, although the data reliability you'll 
get is a function of the driver and the data- 
base system itself, you can use these calls 
transparently on any database system. 

During the develop- 
ment process, I ran the 
sample application ex- 
clusively on a test Q+E 
dBase ODBC driver. 
When it was completely 
done, I ran it against 
Microsoft SQL Server, 
through the Microsoft 


exposing an error in my 
application (I was pulling 


ODBC driver. Except for ' 


in system tables when I didn't need to and 
was getting back EOFs [end-of-file] when 
trying to read them), the program ran flaw- 
lessly. Overall, portability from database 
system to database system was outstand- 
ing; the only real lesson here is that no 
matter how good the underlying library is, 
you should plan to test your application 
On every system you intend to support. 

The finished application was fast, even 
without any tuning on my part. The Data- 
base Library provides functions to set 
virtually every parameter that can affect 
performance (or reliability), so you can 
optimize database access by hand if per- 
formance is critical. 


Toward Greater Independence 

Q+E Database Library 2.0 and ODBC are 
intricately intertwined for the moment, but 
that's at the middle of the driver stack; 
your application (at the top) need only con- 
cern itself with the Database Library API. 
This insulation affords your application 
another level of database independence 
and allows Q+E to support other database 
access standards as they mature. Q--E has 
announced plans to support Borland's 
IDAPI and could support other database 
access methods in the future. Since ver- 
sion 2.0 of the library is also backward- 
compatible with version 1.0, users of ver- 
sion 1.0 can now support ODBC by simply 
sliding version 2.0 under their existing ap- 
plications. 

Besides database independence, Q+E 
Database Library provides a measure of 
operating-system-platform independence 
as well. As of this writing, Database Li- 
brary 2.0 runs on Windows only. Q--E says 
that it will ship OS/2, Macintosh, and Unix 
versions of the Database Library by the 
end of the first quarter. All these non-Win- 
dows versions will remain ODBC-com- 
pliant, and Q+E will provide ODBC driv- 
ers On those platforms. 

If you're developing Windows database 
applications today and you can’t use a 
VBX, Database Library 2.0 is a no-brain- 
er—it's the only sensible choice. If you 
can use a VBX in your development en- 
vironment and are after simplicity, a tool- 
kit like Integra VDB or MultiLink/VB 
might be better; however, Database Li- 
brary 2.0 is still the more powerful and 
flexible option. Ш 


Steve Apiki is a BYTE contributing editor. He is se- 
nior developer at Appropriate Solutions, Inc. (Pe- 
terborough, NH). a consulting firm specializing 
in cross-platform development. You can reach him 
on the Internet or BIX at apikiQ bix.com. 


Client/Server 
SQL Database 
for Windows WOO 


Applications” 


WATCOM Sí IL for Windows is a high-performance шы БЕ „Ё | lighligh [S 
SQL database engine for Windows applications. The package includes — | > ODBC Level 2 support 
everything required to begin using WATCOM SQL immediately from many popular | > Built-in declarative referential 


Windows applications, supporting interfaces ranging from ODBC and DDE to the Windows and entity integrity 
clipboard. Everything necessary for application development in C/C+ + (using compilers from > Visual Basic Interface 
WATCOM, Microsoft or Borland) is also included. > Bi-directional, scrollable, updatable cursors 
севан 5 елы" > Row-level locking 

nstallation in Under 10 Minutes ть: easy installation and setup reduce, ! 

the time and expense traditionally required by dimos red Further, WATCOM SQL lets 4 3m E се th checkpoint log 
you achieve high performance results nght out of the package without the need for performance | ani favori trmmmetion log " 2 

setup and tuning by чух ponani. > Multiple simultaneous application connections 
Performance and Reliabilit У WATCOM SQL’s cost-based query optimizer » Symmetric multi-threading of concurrent requests 


> Import data from popular file formats including DBF 


and efficient data rivi vo corbite to deliver] high performance. Transaction processing and 
> Automatic use of expanded and extended memory to 


declarative referential integrity protect the consistency of your data. The clienUserver architecture 


` reduces network traffic, — in increased —À for rou multi-user applications. improve performance | | 
- | > Static and dynamic embedded SQL interface for use with 
Scalable St IL Tor Now ant he Future watcom SQL applications WATCOM’s 16 and 32-bit C/C++ compilers, and other 
can be designed to run ‘without 9 in environments сд from standalone PCs to large multi- popular C/C++ compilers 
user networks. The 32-bit WATCOM SQL Network Server Edition unleashes the power of 386/486 | | 
PC's to deliver es performance for ^y^ ран with талу clients. Also available: 
'he Best Value in S IL | ‘ahase Ег ngi Ies waTcoM" SQL WATCOM ` SQL Developer's Edition for DOS 


Complete Client/Server Development Tools Package for 
DOS including Standalone Single-user SQL Database 
Engine. Enables development and deployment of single-user 
| =. m standalone applications, and development of applications for 
loyalt у-ггее n untime Ошу 99“ asa registered user you сап get use with the WATCOM SQL Network Server Edition. 


royally: free runtime suppor for just $99*, ane you to выне our standalone single-user ч "T 
runtime SQL database engine with your applications royalty-free. WATCOM SQL Network Server Edition 
High-performance Multi-user SQL Database Server 


PW for PC LANs. Supports multiple concurrent DOS or 
WAT ج‎ 1-800-265-4555 Windows clients ina network environment. 


The Leader in Development Tools 


WATCOM, 415 Phillip Street, Waterloo, Ontario, Canada, NZL 3X2. Telephone: (519) 885-3700, Fax: (519) 747-4971. "Prices do not include freight and taxes where applicable. Authorized dealers may sell for less. 
WATCOM, and the Lighining Device are trademarks of WATCOM Intemational Corporation. Other trademarks are the properties of their respective owners. Copyright 1993 WATCOM International Corporation. 
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for Windows A» a suggested retail price of Pu» but fora limited time you can get it at the 
introductory price of only $395*. Even better, as a registered user of WATCOM SQL you'll be able 
to get a copy of the 6-user Network Server dendi for only $99* (Suggested retail price: $795*). 
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leavyweight Fea 
Lightweight Price, 
No-wait Performance. 


WONDER™ 
Fundamental Features 
e Accelerates graphics and 


Tired of waiting for slow graphics? Disappointed by stripped- 
down bargain-basement accelerators? Don't despair, the new 
ATT GRAPHICS WONDER gives you high quality, full featured 


graphics for just $199. motion video 
ATI ORE Unsaid nn ` GRAPHICS WONDER e Up to 1024x768 NI** resolution 

peren ШЫ | gives you the massive • Up to 16.7 million colors 

"d ongoing support you've everson mm ә Flicker-free images with 75Hz 
RATE come to expect from ATI. vertical refresh 

@) With a hefty 5-year warranty and enhanced heavy-duty © Driver support for 
™ н E М drivers for all major applications. Plus heavyweight Windows 3.1/NT, 05/2, VESA, 
"m features unheard of at these prices! and CAD 


COMPLETE WINDOWS CONTROL —.— ATI GRAPHICS WONDER: affordable graphics * Windows control panel with 


power for users who are tired of waiting. virtual desktop 
e 5-year warranty 


... and much more 


ATI TECHNOLOGIES INC. 
33 Commerce Valley Drive East 
mer m Thornhill, Ontario CANADA L3T 7N6 
MET Telephone: (805) 882-2600 ext. 1 
msc. 32 a ae ТЫ Facsimile: (805) 882-2620 
NACH Ja by Fax MEME Download BBS: (905) 764-9404 


- Compuserve; GO ATITECH 
Perfecting the PC 76004,3656 


Copyright ATI Technologies inc., 1994. ATI, GRAPHICS WONDER, mach32 are trademarks and/or registered trademarks of ATI Technologies Inc. All other company and/or product 
names are trademarks and/or registered trademarks of their respective manufacturers. Features and specifications are subject to change without notice. Products may not be 
exactly as show. "Suggested US retail price, dealers may sell for less. **Non-interlaced. 


Circle 72 on Inquiry Card. 


Software 


Client/Server Made Easy 


NobleNet's EZ-RPC makes it much easier to build distributed client/ 
server applications —from scratch or from existing stand-alone programs 


BEN SMITH 


language application program- 
G mers are seldom network com- 
munications programmers. They 
may understand the concept of client/serv- 
er applications, but they typically lack the 
know-how to implement them over het- 
erogeneous networks. NobleNet's new 
RPC toolkit EZ-RPC gives programmers 
the ability to write transport-independent 
client/server applications without network 
programming skills. EZ-RPC shields you 
from the network connection, making calls 
to routines on other systems seem no dif- 
ferent than calls to local C functions. 
Just a few years ago, typical client/serv- 
er applications resided wholly within a 
single multitasking computer. The server 
and clients ran as separate processes and 
communicated using operating-system ser- 
vices such as semaphores, shared memory, 
messages, or named pipes. Today, there's 
usually a network between client and serv- 
er processes, and the two can be running on 
different computers, processors, and even 
operating systems. While the application 
may remain the same, implementation has 
become much more complex, because the 
old IPC (interprocess communications) 
methods have no meaning when there is no 
shared memory or file space. 


Enter RPC 
IPC over networks is typically handled 
with sockets, but socket programming isn't 
trivial. It follows a file I/O model and be- 
comes tedious with anything more com- 
plex than a simple data stream. To hide 
the complexity of socket programming, 
communications programmers developed 
an interface for building IPC that mimics 
the structure of a simple C function call— 
a function's name, its arguments when 
called, and its returned value or structure. 
This method of communication is known 
as a remote procedure call, or RPC. Apol- 
lo's NCA (Network Computing Architec- 
ture), Xerox's Courier, and Sun Microsys- 
tems' ONC (Open Network Computing) 
have each provided RPC programming 
tools and libraries. 

ONC includes Sun's XDR (cross-plat- 


form data representation), which allows 
little-endian computers, such as Intel-based 
systems and DEC VA Xes, to transparent- 
ly exchange data with big-endian comput- 
ers like IBM mainframes and Apple Macs. 
Now, nearly every Unix applications de- 
veloper's license includes ONC RPC, NFS/ 
RPC, or the newer operating-system-inde- 
pendent TI/RPC. Open Software Founda- 
tion's DCE/RPC, a descendent of Apollo's 
NCA, hasn't been as widely accepted. 


The EZ Advantage 
Although RPC simplifies IPC, most RPC 
toolkits have limits to their abilities to dis- 
guise client/server interactions as simple C 
functions. EZ-RPC overcomes almost all 
of them (see the table "Advantages of EZ- 
RPC"). EZ-RPC's most significant fea- 
ture is that, with few exceptions, it lets 
you use all standard C argument constructs, 
variable dereferencing (i.e., use of ad- 
dresses and pointers), and data structures. 
Other toolkits limit you to a single ar- 
gument and to simple data types that can 
cross easily between client and server. In 
other words, you still have to write spe- 
cially constructed functions for any ser- 
vices that span the connection between 
client and server. With EZ-RPC, you don't 
need to rewrite existing functions when 
creating a client/server application from 
an existing stand-alone program. Nor do 
you need to constrain function design if 
you are developing a new application with 


Using EZ-RPC 


Sources for 
Server 


distributed computing in mind. 

To use NobleNet's RPC development 
tools, you break the client and server parts 
of an application into separate compila- 
tion file lists. You then define the func- 
tions that bridge the client and server in 
an RPC specification file, run the rpcgen 
utility that generates the supporting source 
files, and compile the resulting client and 
server parts of the code, linking them with 
the RPC library calls that are made in the 
generated code. 

With EZ-RPC, the only necessary ad- 
dition to your source code is a single func- 
tion call that your client program must 
make to establish communications with 
the server; nyprogram open, trans- 
port(argv[1],0,0); is an example. But 
there are a few C language ambiguities 
that you should resolve. The most com- 
mon is the use of the construct char * as 
the generic notation for a pointer to any 
data type. EZ-RPC provides predefined 
data types that you should use instead to re- 
solve data-structure ambiguities. 

The RPC specification file that you must 
build has a syntax similar to C's. It con- 
tains a program specification that holds 
the information about each server func- 
tion made available to the clients, plus the 
data types of these functions and their ar- 
guments. The EZ-RPC specification file 
uses the same format as the TI/RPC or 
NFS/RPC specifications, with a few en- 
hancements. Each function argument 


Executable client 
Sources for and server programs 
RPC-based 
client/server 
communications 


Building a client/server application with EZ-RPC requires little more than dividing your C code into 
client and server portions and specifying which functions bridge the client/server gap. You don't 
need to rewrite existing functions or constrain design of new functions. 
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Client/Server Made Easy 


Advantages of EZ-RPC 
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specification contains a modifier (in square 
brackets) that describes in which direction 
the data is to flow with the argument. 

Besides enhancements for resolving am- 
biguities, EZ-RPC has advanced features 
for creating complex client/server appli- 
cations. These include client-broadcast 
RPCs and, for applications that use multi- 
ple servers, find server and collect_ 
servers functions. You can also create 
callback programs in which the client and 
the server switch roles. 


Testing Its Mettle 

To evaluate EZ-RPC, I started with source 
code from a configurable command inter- 
preter I'm building, a stand-alone appli- 
cation that creates a binary tree. I divided 
the code in an unlikely way (from a client/ 
server standpoint) that forced the client 
and server to pass the tree back and forth 
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between them. With a single-process, 
stand-alone application, it makes sense to 
use pointers. But a pointer to an address in 
a process on one system has no meaning to 
another process on another system. 

In spite of the inherent difficulties, EZ- 
RPC easily built the communications stubs 
that allowed my client and server to con- 
tinue using these complex structures. This 
was a particularly challenging task because 
the size of the shared data structure wasn't 
available until the functions that generated 
the tree were complete. (It would have 
been a nightmare to try to build the data 
communications with sockets, or, for that 
matter, with shared memory, semaphores, 
and named pipes.) 

The problems I ran into using EZ-RPC 
were not in its design and function, which 
are very robust, but in understanding the 
syntax of RPC specification files. Even 
though NobleNet's manu- 
als explain basic concepts 
well and go into consider- 
able detail with extensive 
examples, there are some 
picky syntactical require- 
ments that need greater em- 
phasis. Misunderstanding 
them delayed те in getting 


my application to compile and run prop- 
erly. Fortunately, NobleNet's technical- 
support team set me straight, without con- 
fusion or delay. 


Beyond Unix 

I evaluated NobleNet’s Unix product, EZ- 
RPC, but network IPC is not limited to the 
Unix environment, and neither are Noble- 
Net's products. You can provide DOS/ 
Windows applications with client/server 
capabilities using WinRPC ($995), which 
generates WinSock-compliant RPC DLLs. 
RPCWare ($4995) does the same for Net- 
Ware clients and servers, generating C 
source stubs for EXEs and NLMs (Net- 
Ware loadable modules). And programs 
developed in the Windows environment, 
for example, can communicate transpar- 
ently with client or server code that you 
build in the Unix or Novell environment. 

EZ-RPC supports Unix implementa- 
tions from Sun, Hewlett-Packard, DEC, 
Silicon Graphics, IBM, The Santa Cruz 
Operation, Data General, and Next. Li- 
censing of the first seat for either EZ-RPC 
or RPCWare is $4995 on the server side; 
the price decreases for additional seats. 
This may seem steep to a PC developer, 
but there is no licensing for code generat- 
ed by these products, nor for including 
NobleNet's libraries in the executables 
you link and distribute. 

I found EZ-RPC to be an easy-to-use 
tool valuable for converting any appropri- 
ate application program to a network-based 
client/server design, and it doesn't require 
an understanding of network program- 
ming. What EZ-RPC will not do is claw 
apart your application into client and serv- 
er components; you have to perform this 
onerous task by hand. However, because 
EZ-RPC makes it so easy to move func- 
tions between the client and server sides, 
design iterations are painless. 

Whether you're converting an existing 
program or building a new distributed ap- 
plication, EZ-RPC is a valuable tool for 
creating robust, well-behaved communi- 
cations links. NobleNet's RPC tools let 
you build client/server applications that 
run on almost all Unix platforms, and, with 
NetWare and Windows, all from source 
code with no built-in communications. 
These distributed-application tools are far 
more economical and expedient than hiring 
or training communications experts to 
build distributed applications. ж 


Ben Smith is a testing editor for the BYTE Lab. 


You can reach him on the Internet at ben? bytepb 
-byte.com or on BIX as "bensmith. " 
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Budget CD Recording 


The cost of cutting your own CD-ROMs has never been this low, 
but you'll need a big, fast hard drive 


TOM THOMPSON 


uch has changed since BYTE 
looked at low-cost CD-R (CD 
Recordable) drives just over 


a year ago (see “Affordable CD-R Drives,” 
February 1993 BYTE, page 118). Then, a 
CD-R system cost from $9000 to $18,000. 
One reason earlier setups were so pricey is 
that, in addition to the CD-R unit and re- 
cording software, they included an expen- 
sive hard drive—one large enough to hold 
the 650 MB of data you planned to record, 
and fast enough to pump that data into the 
CD-R drive at the sustained rate required 
by the recording process. 

Today, several vendors offer SCSI CD- 
R packages that cost right around $4000. 
The prices vary slightly, depending on the 
platform (Macs have built-in SCSI, but 
most PCs require a SCSI adapter card) and 
whether you order an internal or external 
CD-R unit. At these prices, however, you 
get only a CD-R drive and recording soft- 
ware; you have to supply your own large, 
fast hard drive to feed the data to the CD- 
R unit. Whilc that makes the drop in price 
smaller than it first seems, the price of cut- 
ting your own CD-ROM disks has dropped 
thousands of dollars. 

] evaluated JVC's Personal Archiver, 
Microboards' PlayWrite 1000, and Pinna- 
cle Micro's RCD-202. 1 ordered external 
units to make it easier to check out the 
recording software on both Macs and PCs. 
JVC and Pinnacle Micro offer internal ver- 
sions of their CD-R units that cost slight- 
ly less because the drives run off the com- 
puter's power supply; Microboards doesn't 
offer an internal CD-ROM drive at this 
time. 

All three reviewed units can record onto 
63-minute and 74-minute CD blanks. In 
computer terms, the 63-minute CD holds 
580 MB of data, and the 74-minute CD 
stores 680 MB. (The time values are stan- 
dards for audio CD recording.) 

As test systems, I used a 33-MHz Mac 
Quadra 800 with 8 MB of RAM and run- 
ning System 7.1, and a 50-MHz 486-based 
Texas Microsystems computer with 8 MB 
of RAM and running DOS 6.2. The PC's 
SCSI connector was an Adaptec 1542C 
card. Since the ISO 9660 CD-ROM stan- 


CD-R drives from (left to right) Microboards, JVC, and Pinnacle Micro come with recording 
software and cables and cost around $4000. All three support Mac and PC platforms. The JVC and 
Microboards systems also work with some types of Unix. 


dard serves as a nearly universal inter- 
change format among various platforms, I 
used it to make the test CDs. 


JVC Personal Archiver 
JVC's Personal Archiver works with PCs, 
Macs, and the Sun SparcStation Solaris 
1.0 Unix system. The software supports 
three recording modes: track-at-once (the 
regular single-session CD-ROM format), 
incremental (a special mode of JVC's that 
lets DOS users record and read portions 
of the data before finalizing it as a single 
session), and multiple sessions. The DOS 
software writes ISO 9660 or High Sierra 
formats, and the Unix software writes ISO 
9660 and native UFS (Unix File System) 
formats. On the Mac, you can record ISO 
9660, Mac HFS, or Red Book Audio (CD- 
DA) formats; the audio material must be 
44.1-kHz, 16-bit stereo data captured on 
the Mac. Once you record this data in the 
audio format, you can play the resulting 
CD on a standard audio CD player. 

The CD-R unit, the JVC XR-WI1001, 


is a single-speed drive with a built-in 64- 
KB cache. A thumb wheel lets you quick- 
ly set the drive's SCSI ID. On the Mac, I 
simply selected an unused ID and added 
the drive to the Quadra 800's SCSI chain. 
This chain consisted of an internal hard 
drive and CD-ROM drive, an external 1- 
GB Envisio SmartStack hard drive, an Ep- 
son 800C flatbed scanner, and a Kodak 
slide scanner. I used the last two-devices to 
generate 400 MB of test image data in 50 
files that | stored on the Envisio hard drive. 

The Mac Archiver application lets you 
select files scattered among various servers 
on a network and consolidate them into a 
single image file that represents the CD 
image byte by byte. Using an image file re- 
duces system overhead during recording. 
This was important because of the JVC 
drive's small 64-KB cache buffer, although 
the drive's single-speed (150 KBps) trans- 
fer rate isn't all that demanding. By pre- 
assembling the data into an image file, | 
thought I would easily write my first disk. 

Wrong. I ruined two blanks before dis- 
covering that the Quantum hard drive 
inside the SmartStack was undergoing 
TCAL (thermal recalibration) every 20 
minutes and the process was interrupting 
the data flow long enough to wreck the 
blank. (See the text box "Recording Perils" 
for more on this and other CD recording 
pitfalls.) I obtained a Maxtor 1-GB drive 
that uses a less disruptive TCAL mecha- 
nism and copied my source files to it. The 
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JVC software then produced a perfect ISO 
9660 CD-ROM. 

Adding more sessions is a snap: Set up 
the data, insert the CD into the CD-R unit, 
and let the Archiver software add the new 
session. To play back one or more ses- 
sions, you use the Mount command with- 
in the Mac Archiver application to display 
the list of sessions on a CD and pick the 
ones you want. These sessions then ap- 
pear as volumes on the Mac Desktop. 

On the PC side, the Personal Archiver 
setup can be restrictive. The SCSI ID of the 
CD-R unit mus! be one less than the SCSI 
ID of the hard drive. This means you can't 
make the data storage drive a boot drive, 
because that requires a SCSI ID of 0 with 
most SCSI adapters. 

The PC Archiver program uses a char- 
acter-mode user interface with a minimal- 
ist set of menus. Several keystrokes got 
the recording run set up. Then the CD-R 
drive ground away for the 50 minutes re- 


Budget CD Recording 


quired to write the test data, buming a per- 
fect ISO 9660 CD the first time. Making a 
multiple-session CD is just a matter of se- 
lecting the Add Session command from a 
menu and inserting the CD. A SESSION 
.EXE program lets you list and then mount 
one session at a time. 


Microboards PlayWrite 1000 
The PlayWrite 1000 comes with record- 
ing software for three platforms: DOS, 
Mac, and Unix (flavors supported are 


If you thought dye-sublimation MR uas жя ры brace yourself for the 

of CD recording mishaps. At $20 to $40 a blank, the cost of mistakes mounts rapidly. Obviously, you 
want all your data together and organized before writing a blank. But an Important fact often over- 
looked is that once recording begins, data must flow to the CD-R drive at a constant rate without in- 
terruption — otherwise, the blank is ruined. Here are some hints to minimize expensive recording goofs. 


* Check out your SCSI setup. Loose cables, im- 
proper termination, and conflicting SCSI IDs 
can introduce all sorts of hard-to-trace inter- 
mittent problems and data dropouts. 


* Use a hard drive with unobtrusive TCAL 
(thermal recalibration). TCAL is the periodic 
process most hard drives use to check head 
tracking and adjust it to temperature-related 
dimension changes. Depending on how it's 
done, TCAL can (and often does) disrupt the 
data flow to the CD-R drive, with catastroph- 
ic results. Newer drives stagger this opera- 
tion among read/write heads so the data fiow 
remains essentially continuous. Ask your 
CD-R drive vendor for a list of recommended 
hard drives. Also, a CD-R drive with a large 
cache, like the Microboards unit, can help 
smooth out dips in the data flow. 


* Reduce system overhead. First, switch off 
network services or disconnect the network 
line; unexpected network traffic can inter- 
rupt the CPU and create a glitch in the 
recording data stream. Also turn off screen 
savers, sound utilities, and any other TSR 
programs or Extensions that might unexpect- 
edly take control of the CPU. 


e [f your CD-R recording software has a test 
option, use it. This software can evaluate 
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your system's throughput and, with some 
packages, identify potential 150 9660 пате 
problems or missing files. Generating an im- 
age file of the CD-ROM you're about to cre- 
ate can also spot missing files; this has the 
added advantage of turning the recording 
session Into a simple data-copy operation, 
which reduces system overhead. 


e For the most predictable results when mak- 


ing ISO 9660 discs, Mac users should re- 
strict filenames to ISO name format (an 
eight-character maximum plus a three-char- 
acter extension, like MS-DOS filenames). 
Some recording applications offer automatic 
name conversion when making a disc. But 
you'll avoid surprises if you do it yourself. 


* Although the reviewed systems can record 


multiple sessions per the Orange Book speci- 
fication, this standard for magneto-optical, 
CD-R, and WORM recording isn’t final yet. 
(For more information on the Orange Book 
standard, see “Start the Presses,” February 
1993 BYTE). Minor last-minute adjustments 
could create compatibility problems for any 
CDs you record before finalization. For the 
same reason, not all drive vendors have writ- 
ten multisession Orange Book drivers. If pos- 
sible, restrict yourself to single-session 
recordings for the sake of compatibility. 


SunOS 4.1.x, HP-UX 8.07, and NEC EWS 
V/4). The recording software is from Data- 
ware Technologies and supports Mac HFS, 
ISO 9660, RockRidge, CD-ROM XA (Ex- 
tended Architecture), and UFS formats as 
well as multiple sessions. 

The CD-R drive is an external Ricoh 
RS9200CD. One minor annoyance is that 
you have to remove a small plate on the 
drive’s housing to get at DIP switches that 
set the SCSI ID and SCSI termination. 
Note that Microboards doesn’t supply a 
SCSI card for the PC; the company as- 
sumes that you already own an ASPI-com- 
patible (advanced SCSI programming in- 
terface) board. (If you don’t, Microboards 
recommends an Adaptec card.) 

The Dataware software sets up a virtu- 
al ISO 9660 partition on the source hard 
drive. It does this by using a driver that 
maps and converts the hard drive’s native 
file structure into ISO 9660 format on the 
fly as the drive is accessed through the 
MSCDEX CD-ROM driver. This way, you 
can examine the results of your planned 
CD-ROM image before committing it to a 
blank. 

The mapping software accomplishes 
this sleight of hand by consulting a map 
file that you write to describe the CD- 
ROM 5 layout and the corresponding links 
to files on the hard drive. The map file is an 
ASCII text file, and the commands you 
write in it provide an exact description of 
the CD-ROM. You can create simple one- 
to-one links between files and directories 
on the hard drive and the planned CD- 
ROM, or you can arrange more exotic fare 
with mixed data files and audio tracks. 

Once you've written the map file, you 
run the mapping application. On the Mac, 
VMapBuild creates a map file that's used 
with another application, VMapMount, to 
"mount" the virtual CD-ROM image. The 
virtual image appears on the Mac Desk- 
top, and you can explore the arrangement 
of the CD-ROM by pointing and clicking. 

Under DOS, the УМАР ISO.EXE pro- 
gram places the map in memory, and you 
mount the virtual image using MSCDEX 
.EXE. Youthen examine itusing DOS com- 
mands. If you reboot the system, you'll have 
to rerun VMAP ISO.EXE to re-create the 
virtual CD-ROM. When the virtual image 
meets with your approval, you run CD- 
Record (both platforms) to either make a 
real image file or record on a blank. 

The ISO 9660 CD-ROMs I made were 
readable on both the Mac and the PC. 
However, the Mac-made CD-ROM had 
some nested subdirectories (well under 
ISO 9660's limit of eight) that the PC 
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claimed were “invalid directories,” even 
though the directory and its files were vis- 
ible on the Mac. The PC-made CD-ROM, 
using the identical file data and directory 
structure, had no problems at all. Dataware 
is aware of the problem and should have it 
fixed by the time you read this. 

Depending on the CD-R drive, CD- 
Record writes the data at single speed or 
double speed (300 KBps). For the Ricoh 
drive, it uses single speed, so the 400-MB 
data transfer took about 50 minutes. This 
drive has a 1.2-MB cache, which makes 
the recording session less susceptible to 
data dropouts; I confirmed this by suc- 
cessfully writing a CD-ROM using the 
Envisio drive with its clumsy TCAL pro- 
cess. As with the JVC software, adding 
another session is just a matter of putting 
the CD back into the drive and writing 
more data to it. 


Pinnacle Micro RCD-202 
Pinnacle Micro's recording software sup- 
ports ISO 9660, CD-ROM XA, CD-I (CD 
Interactive), Photo CD, multisession, and 
audio CDs. As with the JVC software, you 
use 44.1-kHz, 16-bit stereo (AIFF or 
Sound Designer files) on the Mac for the 
audio data. A utility program on the PC 
lets you convert WAV files to the appro- 
priate format. The Mac software can also 
make Mac HFS-format CDs. There's no 
support for Unix systems at this time. 
The Pinnacle RCD-202 CD-R drive lets 


you set the SCSI ID by a thumb wheel, 
which simplifies installation. It's a single- 
speed drive with a 64-KB cache, and, as 
with the JVC drive, this small buffer means 
that you need a peppy system and a fast 
source drive to maintain the data flow. 

The RCD recording program provides a 
neat drag-and-drop interface on both the 
Mac and the PC running Windows. You 
click and drag the source drive's icon and 
the destination drive's icon from a listbox 
to the appropriate windows to arrange the 
data transfer. With the listboxes beneath 
the source/destination windows, you drag 
and drop to assign the desired source files 
and folders for transfer to the destination 
drive. Once you've finished arranging the 
data, you can create an image file. 

On the PC, you can "mount" this im- 
age and test it. As with the Dataware soft- 
ware, a special driver maps the ISO 9660 
data so that the MSCDEX.EXE considers 
it a CD-ROM. However, the mapping in- 
formation is obtained not from a text file, 
but from a database created by RCD as 
you arranged the files. On the Mac, you 
can select a target SCSI drive and RCD 
will format the drive into an ISO 9660 CD 
image. A provided Extension allows the 
Mac to access this non-HFS volume. You 
can also mount multisession CD-ROMs, 
where each session appears as a separate 
volume on the Mac Desktop. 

Now you're ready to burn a blank. RCD 
lets you do a test run to verify that the sys- 
tem can sustain the transfer rate for the 
duration of the recording; or, if you prefer, 
you can skip the test and go ahead with 
the recording session. Using the Maxtor 
drive, in about 50 minutes I made ISO 
9660 CD-ROMs that were readable by 
both Macs and PCs. As with the other pro- 
grams, adding sessions was simply a mat- 
ter of writing more data to the CD. 


RCD-202 


$3899 
Intemal Мас.....................83005 — Price includes extemal CDR unit: intemal Mac or PC ...........$3995 
Internal РС.............-с....--..94400  Dataware Technologies CD-Record Extemal Mac ......,.......... $3995 
Extemal Мвс......................844905 software for Mac, PC, and Unix External РС......................$4195 
| Extemal Р©........................ $4595 systems; 3-foot SCSI cable; two Price includes CD-R drive, Adaptec 


Price includes CD-R drive, Adaptec 


| SCSI adapter card for PCs, Archiver 
. software, SCS! cable, one recordable 


media blank, and caddy. Media: $26 


recordable media blanks; and caddy. 


Media (box of 10 discs): $190 for 
74-minute blanks; $170 for 63- 
minute blanks. 


per 63-minute blank; $29 per 74- Microboards, Inc. 
minute blank, ° 308 Broadway 
| JVC Information Products Carver, MN 55315 
| 17811 Mitchell Ave. (800) 225-4414 
Irvine, CA 92714 (612) 448-9800 
(714) 261-1292 fax: (612) 448-9806 
fax: (714) 261-9690 Circle 1082 on Inquiry Card. 


аз 
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SCSI controller board for PCs, RCD 
software, SCS! cabling, and caddy. 
Media: $39 per 63-minute or 74- 
minute blank; $35 each In 
quantities. 

Pinnacle Micro 

19 Technology 

Irvine, CA 92718 

(800) 553-7070 

(714) 727-3300 

fax: (714) 727-1913 

Circle 1083 on Inquiry Card. 


One annoying quirk I discovered with 
the Mac version is that once you drag and 
drop a source drive, you can’t also use it as 
the destination. This is a problem if you 
were planning to use the same large drive 
as both the container of your source files 
and a destination for the image file. The 
workaround is to partition the drive and 
set one partition as the source and the other 
as the destination. 


Recording Results 

JVC's setup gave me the least trouble in 
making CD-ROMs on both platforms. 
Aside from the initial problem with my 
choice of source hard drive, the JVC hard- 
ware and software provided trouble-free 
recording. The programs were simple to 
use, and they supplied good status infor- 
mation as they operated. This was espe- 
cially valuable when the crror messages 
pointed out that the drive might be at fault 
during my first two recording attempts. 

If you already have a SCSI card in your 
PC, Microboards’ solution might be the 
better choice. (Microboards doesn't supply 
an adapter.) With its large cache, the Mi- 
croboards drive is also more tolerant of 
data dropouts, which might be an issue if 
you already own a hard drive and a desk- 
top computer. The Dataware software 
manual gives you comprehensive infor- 
mation on CD formats, which is a plus for 
both the novice and the expert planning a 
sophisticated product. The virtual CD im- 
age is a nice concept, although I wish mak- 
ing the map file was easier. 

Pinnacle Micro’s click-and-drag as- 
signment style will appeal to those who’d 
rather not tinker with map files. This prod- 
uct has no Unix support, however. Inter- 
estingly, the PC manual gave copious 
details as to CD formats and storage re- 
quirement calculations, while the Mac 
manual did not. 

With their low prices, these three CD-R 
setups offer new opportunities for small 
companies to manage and distribute large 
amounts of information. They’re also a 
convenient way to archive data, especial- 
ly scanned images or reams of printed text. 
Given a choice, I'd pick JVC's Personal 
Archiver, although the Microboards Play- 
Write 1000 and the Pinnacle Micro RCD- 
202 placed a close second. Ш 


Tom Thompson is a BYTE senior technical editor 
al large with a B.S.E.E. from Memphis State Uni- 
versity. He is an Associate Apple Developer. You 
can contact him on AppleLink as T. THOMPSON, 
or on Ihe Internet or BIX at tom thompson( 
bix.com. 


Tired of resetting 
your PC clock: 


affordable price. PRECISION TIME 
with TimeGuard" protects against 
drift and erroneous time and date 
changes. Your PC clock will be 
accurately set and maintained by 
accessing an Atomic clock. Requires 
minimum memory and disk space. 
Ideal for personal computers and 
networks. Completely self-contained 
with nothing else to buy, PRECISION 
TIME is compatible with MS-DOS, 
Novell and Microsoft Windows." 

Easy to install and use with 
automatic adjustments for 

Daylight Savings Time. 


= { Regularly $149.95 


= d 
= E = = - 
LN $79.95 
xd 1 » d sis VISA & Mastercard Accepted 
Ss REQUIREMENTS: 
Sot pee 
Саз IBM AT or compatible PC with 
80286 or higher microprocessor. 


MS-DOS or PC-DOS Version 3.3 or later. 
1200 BAUD modem for Atomic clock access. 


For Orders Only: 1-800-91-LOCIC 
or 1-800-915-6442 


For more information - 
Voice: 615-391-9100 
FAX Info: 615-391-5292 
BBS: 615-391-8065 


“All product names are trademarks of their respective companies. 


Call or write for information on other available software: 


FreeStyle Report Writer - Programmable Report Writer for Management PERFECTLY LOGICAL SOFTWARE 
Crystal Sort - Programmable High Speed Sort н 

Crystal ҰМ - Virtual Memory Management Library 2525 Perimeter Place Dr., Suite 121 

Crystal VW - Virtua! Windowing Management Library Nashville, TN 37214 
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IT’S HERE! 


NT power under 32-bit DOS! 


Microsoft Visual C++ and Phar Lap TNT 
bring the never-before-available power of 
Windows NT to 32-bit DOS! Phar Lap’s 
new TNT DOS-Extender lets you break 
the 640K DOS barrier, build multi- 
megabyte DOS applications and take 
advantage of powerful NT features. 
Implement threads, DLLs and multitask- 
ing with your familiar Microsoft develop- 
ment tools — under DOS! It’s never been 
So easy to create the most powerful, 
full-featured DOS programs ever. 


TNT DOS-Extender is the new standard 
in 32-bit DOS. The DOS power you've 
been waiting for is finally here! 


Try it out... FREE! 


If you have the 
Microsoft Visual 
C++ 32-Bit Edition 
tools, you’ve already 
got a free trial-size 
version of TNT 
DOS-Extender. 
TNT DOS-Extender 
Lite is automatically installed with your 
Visual C++ 32-Bit Edition software. You 
can use TNT DOS-Extender Lite to build 
versatile 32-bit programs that can access 
up to two megabytes of memory and run 
under DOS, Windows 3.1, or Windows 
NT. It's the easiest introduction you'll 
find to the power of TNT. 


| DOS-Extender SDK 


The next-generation 


DOS extender. 


TNT DOS-Extender is the only DOS 
extender to support the Win32 API, 
allowing your native Windows NT 
character-based programs to run under 
DOS with no changes. Programs can 
access all available memory — up to 
four gigabytes — and run with 32-bit 
speed and power. 


But that's not all. TNT DOS-Extender 
also supports powerful NT features such 
as dynamic link libraries (DLLs) and 
threads, enabling developers to build 
modular, responsive multi-megabyte 
applications. And all this power is 
delivered with the high standards of 
technical excellence you've come to 
expect from Phar Lap, the industry 
leader in DOS extender technology. 


Already a standard. 

TNT DOS-Extender is the tool chosen 
by Microsoft to develop their own 32-bit 
tools. TNT DOS-Extender was used to 
build both the 16-bit and 32-bit versions 
of Microsoft Visual C++, Microsoft 
MASM 6.1 and Microsoft FORTRAN 
PowerStation. 


ШП; 


32-bit CodeView, too! 

TNT DOS-Extender includes a 32-bit 
version of the familiar Microsoft 
CodeView debugger. So you can use 
industry standard Microsoft tools, 
including CodeView, to develop software 


for the operating system of the future — 


that your DOS customers can use today! 


TNT DOS-Extender SDK is the latest 
release of Phar Lap’s award-winning 
3861р 05-Ехіепаег SDK. You can also 
use TNT DOS-Extender with a wide 
variety of 32-bit compilers (including 
Visual C++ 32-Bit Edition) to build 
Extended-DOS programs with no NT 
system required. In addition, TNT DOS- 
Extender is compatible with all 32-bit 
tools supported by 386lDOS-Extender. 
An add-on run-time kit is available for 
developers who want to distribute TNT 
DOS-Extender applications to customers. 


So if you’ve been wondering what the 
future holds for DOS developers, don't 
wait.... bring cutting-edge technology to 
your DOS applications today with TNT 
DOS-Extender! 


NT Power Under DOS Lets You: 


® Utilize NT features such as multitasking, DLLs and threads 

E Build multi-megabyte 32-bit DOS programs 

Ш Break the 640K DOS barrier — with your familiar Microsoft tools 
E Build one application that runs under both Windows NT and DOS 
Ш Save RAM! Run a 4 MB DOS system, not a 20 MB NT system 

WE Use industry-leading, high-quality Phar Lap and Microsoft tools 


Phar Lap Software, Inc. 


60 Aberdeen Avenue, Cambridge, MA 02138 617-661-1510 FAX 617-876-2972 


386/DOS- Extender and TNT DOS-Extender are 


trademarks and 
are registered trademarks of Microsoft Corporation. Other product and company names are 


or registered 
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trademarks of their respective holders. 
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Desktop Telephony 


Develop your own automated phone applications with PhonePro 


RAYMOND GA COTE 


ost businesses have invested 
in computers hoping to lever- 
age available time and man- 


power. While the productivity gains that 
PCs provide are currently under debate, 
such technological wizardry as E-mail, on- 
line databases, and computer-based fax- 
ing systems have become indispensable 
business tools. To these basic office ne- 
cessities you can now add PhonePro from 
Cypress Research. 

PhonePro, a Mac program for creating 
automated, programmable voice-mail sys- 
tems, can help you to work smarter, par- 
ticularly when you’re not around. In fact, 
you can build an entire business around a 
PhonePro-based service. With its graphical 
scripting language you build scripts that 
answer the phone, present spoken menus, 
and respond to callers’ Touch-Tone en- 
tries. Callers can leave private voice mes- 
sages or transfer to another extension. 

PhonePro works with any analog tele- 
phone system and can communicate with 
an ISDN phone line using third-party hard- 
ware. Cypress Research provides sample 
PhonePro scripts that can have you oper- 
ating a simple voice-mail system within 
minutes of installing the software. 

However, PhonePro goes far beyond 
voice messaging. Cypress Research calls it 
a telephony applications builder. With 
PhonePro, you can construct just about 
any imaginable application involving tele- 
phones. I spent a day sketching out pro- 
grams for answering services, information 
retrieval, automated wake-up services, and 
fax-back applications—enough to deter- 
mine that almost everything I wanted to 
do was within the realm of PhonePro. 

In addition to recording voice messages, 
PhonePro can identify the source of the 
phone call using Caller ID and can store 
call-related information in its integrated 
database. The database can handle vari- 
able-length text strings, numbers, dates, 
times, and sounds. You could, for example, 
associate menu choices with caller ID for 
an order-taking application, or track which 
information callers are requesting most 
as a form of market research. 

Customers can call in on Touch-Tone 
telephones or use the optional computer- 
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A moderately complex PhonePro script overflows a 21-inch monitors display. All the avaliable program icons fit 
into seven tool palettes. This sample reads a series of names and phone numbers from a database, calls each 
person in turn, presents a series of luncheon options, and then places each order in a text file along with the name 


of the person who ordered it. 


direct access. With the latter, callers can 
peruse menus from a terminal program 
and receive information directly via mo- 
dem. In addition, PhonePro communicates 
with FaxPro software, also from Cypress 
Research, so that callers can request in- 
formation to be faxed back to them. 

PhonePro currently does not allow the 
fax-back to occur on the same phone line 
as the originating call. The caller must 
specify a fax number, and FaxPro makes a 
separate return call—an added expense 
for the service provider. It's also awkward 
for the caller, who must enter additional 
information. Cypress Research is work- 
ing on providing same-line fax-back in an 
upcoming release. 


Recorded Sound 

You can quickly construct a voice-mail 
system using built-in capabilities. Phone- 
Pro can record messages and store them 
in a common directory for later retrieval. 
All voice recordings are stored in Macin- 
tosh sfil format, which can be played back 
directly by double-clicking on the file from 


the Macintosh System 7.0 Finder. You can 
also call in through PhonePro and receive 
your messages over the telephone. 
PhonePro maintains multiple dictionar- 
ies of prerecorded sounds. You can easily 
add complete messages to a sound dictio- 
nary, or paste sounds together into longer 
recordings, such as “You have...2... new 
messages." All spoken messages must be 
prerecorded. PhonePro speaks only text 
stored in its dictionary; it doesn't read text 
phonetically. Recording sounds requires 
a sound-capable Mac or a third-party sound 
board. You can't use the telephone con- 
nection to record your dictionary entries. 
- Since many offices already have an E- 
mall system installed, an important fea- 
ture of PhonePro is its ability to work co- 
operatively with Microsoft Mail 3.0, CE 
QuickMail 2.5, and Apple Computer's 
new AOCE (Apple Open Collaborative 
Environment) PowerTalk messaging sys- 
tems. You can mail any PhonePro-gener- 
ated text or data, including voice messages. 
But note that a voice-mail system will con- 
sume large amounts of hard disk storage 
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and possibly load down your network with 
long messages containing voice data. A 
single second of typical voice recording 
will consume over 4 KB of storage. 

If you have an all-Mac environment and 
only want to transmit small messages and 
sounds between workstations, you can use 
Cypress Research’s Remote_Mac Control 
Panel device. This device lets you send 
messages to a remote computer. It uses 
the ADSP to send messages to remote ma- 
chines for display by the Notification Man- 
ager. This is particularly useful for sending 
status information quickly to users even 
if they don’t have E-mail capability, or for 
transmitting important status information. 


Scripting 

A typical problem with graphical script- 
ing languages is devising meaningful sym- 
bols. Aside from the tactless use of a mush- 
room cloud as a fatal-error icon, PhonePro 
has done a reasonable job of defining suit- 
able icons. One pass through the palettes 
with Balloon Help turned on is sufficient to 
understand what each icon represents. 
Also, once an icon is placed in a script, 


moving the cursor over the icon when Bal- 
loon Help is active shows how the icon's 
internal settings have been configured. 

PhonePro's scripting language is a good 
example of how well graphical program- 
ming can work for creating applications 
within a narrow functional environment 
like telephony. It's easy to get it running 
out of the box and create simple applica- 
tions; more complex programs with full 
error control will take some effort. 

A moderately complex script easily 
overflows a 2]-inch monitor display even 
without a lot of error-handling routines. It 
helps that scripts can call other scripts and 
multiple scripts can be open simultane- 
ously for editing, but having several zoom 
levels would be useful for seeing an over- 
all program flow. 

Once a script is complete 
and tested, you can create 
a captive version—basical- 
ly a compiled representa- 
tion. Compiling provides 
security by ensuring that 
changes can't be made to a 
production system. 


ebenoves 


About the Product 


PhonePro can also be used to develop 
applications such as for telemarketing sta- 
tions that require a user interface. Phone- 
Pro provides a front-end designer that cre- 
ates a consistent user interface. 


Limitations 

PhonePro does have some annoying limi- 
tations. Although it is simple to program 
using the graphical scripting language, 
moving beyond the simple demonstration 
applications and adding the proper error 
handling is a formidable task. Don't ex- 
pect to sit down in the morning and have a 
fully functioning multiuser database re- 
sponse system by afternoon. Plan on de- 
voting a week or two to the project. 

The current version of PhonePro (1.2.0) 
supports only a single-line 
phone system. This limits 
the number of calls you can 
take in a day and means you 
can't average the cost of a 
computer system across 
multiple phone lines. Cy- 
press Research reports that it 
is working on a multiple- 


-»*e»9eseosoévpeobpo 


Cypress Research Corp. 
240 East Caribbean Dr. 
Sunnyvale, CA 94089 
(408) 752-2700 

fax: (408) 752-2735 
Circle 1077 on laquiry Card. 


FRACTAL IMAGE COMPRESSION REDUCES 
WHALE-SIZED IMAGES To GUPPY-SIZED FILES. 
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[Imagine storing up to 100 high-quality full screen 
images on a single floppy disk with enough room 
left over for the program to display them. 


Fractal compression files average between 10KB and 
32KB and display at barracuda speeds. These incred- 
ibly small files provide unmatched space savings in 
whatever storage media you may use. Using fractal 
compression, Microsoft Encarta was reduced from 
four CD-ROM disks to one. 


Whether it's stills or full motion video, 


DOS or Windows, Iterated Systems’ 
OBJ] and .DLL family of toolkits will 
help you conserve your resources. 


Iterated Systems, Inc. 


FOR ADDITIONAL INFORMATION: 


TEL: 800 437-2285 FAX: 404 840-0806 


5550A PEACHTREE PARKWAY Norcross, GEORGIA. 30092 
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We wrote the book 
on CD-ROM drives. 
And we want you to have it. 


Compare Ordinary 
"Double Speed" 
CD-ROM Drives 

To Plextor's 
DoubleSpeed PLUS. 


CONFIGURATIONS AVAILABLE 


Internal, External, 
Bundle, Kit & Tower 


DATA TRANSFER RATE 
3353 Kb/sec 
AVERAGE ACCESS SPEED 
340ms 
INTERFACE 
SCSI-2 
MTBF 
30,000 Hours 
COMPATIBILITY 
MPC-2" 


Multisession Kodak 


Photo CD” 
NT & OS2 
SUN 
SGI 


NetWare/UniWare 
TOLL-FREE TECH SUPPORT 


Unlimited 
WARRANTY 
1-Year 
OVERALL VALUE 
“Best Buy” 
Compute, 


September 1993 


You've decided to enter the exciting world of multimedia. But with all the CD-ROM drives 
to choose from, how do you know which is the right one for you? This comprehensive, 
yet easy-to-read, booklet will help guide you through the multimedia maze. It addresses several 


major concerns, including: SCSI vs. proprietary interface? 

Caddy vs. tray loading system? 8-bit or 16-bit interface? | - 
е | DoubleSpeed; PLUS 

When it comes to CD-ROM drives, speed is everything. . 

The most important factor when considering a CD-ROM drive for your computer system is the data 

transfer rate. Simply put, you need a drive that can keep up with your applications. One that offers 

the speed and performance that lets you clearly see multimedia in all its blazing glory. 


The fastest way to bring your multimedia applications to life. 


As the table shows, Plextor DoubleSpeed PLUS" CD-ROM drives feature the fastest data transfer 
rate among all *double speed" drives. And unlike some of our competitors, we don't sacrifice access 
time or quality to achieve high data transfer rates. All of which makes us your best choice for those 
demanding multimedia applications that combine audio, video, graphics and animation. 


= Hurry! Call 1-800-886-3935 
now for your FREE copy. 


The more you know about CD-ROM drives, 
the less confusing they get. For more 
information on Plextor DoubleSpeed PLUS 
CD-ROM drives, and the location of your 
nearest dealer, call today. We'll respond 


with everything you need to make a smart 
decision. And fast! 


Piextor DoubleSpeed PLUS CD-ROM 


5589 ص 
= 
<a p drives ave avaliabia in Internat,‏ 
ҸА >” а externa!, bundle, kit, and tower‏ 5 4 
“Ак coati‏ 
А < WA‏ 
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4255 Burton Drive 
Santa Clara, CA 95054 
408.980.1838 


FAX: 408.986.1010 
800.886.3935 


©1994 Plextor. DonbleSpeed PLUS is a trademark of Plextor, | $ 

a subsidiary of Shinano Kenshi Co., Led., Japan. Other product : See ш = bu 

and brand names are trademarks or registered wademarks of their prope) 

respective holders. яе Бы Д 
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line system for future releases. 

Another potential difficulty is that Ap- 
pleTalk operations can interrupt Phone- 
Pro long enough to make it lose pieces of 
telephone recordings, especially when file 
sharing is active. I've seen this problem 
with other communications applications 
that transfer large amounts of data at high 
speeds. To fix this, PhonePro has an option 
to automatically disable AppleTalk dur- 
ing recording and playback. The trouble 
with this approach is that applications con- 
nected to the server may drop their con- 
nections when the server does not respond. 

Although I saw this problem with the 
standard AppleTalk network active, I did 
not experience any difficulty when con- 
nected through an Ethernet network. The 
lesson is that voice capture requires a ded- 
icated machine so as not to lose informa- 
tion transmitted by the modem. 


Promised Futures 

According to Cypress Research, Phone- 
Pro responds to the core Apple Events and 
also the entire Telephony Suite, although 
the company provides no documentation 
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on the Telephony Apple Events. Cypress 
Research says it intends to provide further 
support for the Database Suite of Apple 
Events, as well as communications with 
other applications through Apple Events, in 
a soon-to-be-released upgrade. 

By the time you read this, Cypress Re- 
search should also have released Voice 
Messenger, a stand-alone voice-messag- 
ing system, and Fax Messenger, a stand- 
alone fax callback system that integrates 
with Cypress Research's multiuser fax 
send/receive server, FaxPro II. FaxPro II 
also integrates with PhonePro. 

Previous releases of PhonePro have re- 
quired special Cypress-provided hardware 
to connect a Mac to the phone line. The 
latest release can run with an off-the-shelf 
Supra V.32bis fax modem equipped with 
the latest voice upgrade ROM. The Supra 
proved to be a reliable voice-processing 
modem, even though Гуе had numerous 
problems making reliable high-speed data 
connections on my phone lines. According 
to Cypress Research, Supra will offer a 
$99 stand-alone version of PhonePro with 
its $49 ROM upgrade. This is a single- 
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KONEXX KONNECTOR - POR’ 


Connect your fax/modem into the handset jack of any 
digital, PBX, multiline or business telephone. Connecting at the wall 
jack can damage your modem and installing dedicated telephone lines is 


costly. So, whether you are in the field or in the office use 


the compact Model 112, which can operate from its internal 
S-volt battery or the supplied AC adapter. 


| > 0 ‘ales, 


The perfect solution for connecting to 
hard-wired hotel, pay telephones and most 
cellular telephones. (up to 14.4Kbps} 


| Plus, it's easy to use! 


PLUS SHIPPING 


ZL UNLIMITED 


KONEXX KOUPLER - 204 В» 


E 


user, run-time-only version of PhonePro 
that will take voice-mail messages for you. 

Cypress Research sells the software- 
only version of PhonePro for $349, which 
includes the latest voice-feature ROM up- 
grade for Supra V.32bis fax modems. Fax- 
Pro Il retails for $550. 

If all you need is a simple phone-an- 
swering function, it doesn't make sense to 
replace a $150 answering machine with a 
$2000 Mac running PhonePro. However, 
there are thousands of legitimate and po- 
tentially profitable uses for PhonePro. Log- 
ging incoming calls and information re- 
quests, providing immediate fax feedback, 
and constructing a custom telemarketing 
workstation are just a few. 

PhonePro has changed the way I view 
my telephone lines, and Гуе happily adopt- 
ed it as a tool to make my company run 
smoother and more profitably. ш 


Raymond GA Cóté, a BYTE consulting editor, is 
vice president of product development at Appro- 
priate Solutions, Inc. (Peterborough, NH). He can 
be reached on the Internet at rgacote@ 
world.std.com or on BIX as “rgacote.” 


| Connect Your Fax/Modem To Digital & PBX | 
Telephones.. AND protect It from damage. 


PLUS SHIPPING 


MODEM KOUPLER - 305 В» 
An acoustic caupler with built-in | 
9600/2400 baud Fax/Modem. 

This model connects to the serial 
part on notebook, hand- 
held, & PDA computers. 


TABLE 


8. SLi و‎ 


MODEL ne Y 


CHOOSE THE DESKTOP MODEL 109 (мо INTERNAL BATTERY) at $139 245, c 


PLUS SHIPPING 


HALL 17 


STAND 
BS6-C55 


BOOTH АБ 


ey SYSTEMS 


UNLIMITED SYSTEMS CORPORATION INC. 
8586 Miramar Place * San Diego, CA 92121 
Phone 619-622-1400 * Fax 619-550-7330 


Visit us at CeBIT 94 


16. — 23.03.1994 


Call us at 1-800-275-6354 
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The only Windows statistics 
package you'll ever need. 


#1 for DOS and Windows 

Rated "the best general -purpose 
statistics program" for the PC by 
Software Digest SYSTAT for DOS 
is now joined by SYSTAT for Win- 
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull-down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win- 
dows advanced memory manage- 
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 
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with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 


Just point and click 

SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTAT's QuickStat™ buttons give 
you simple, single-click shortcuts 

to common statistical analyses. 


More statistics, from the basic 

to the most sophisticated 

A full range of univariate and 

multivariate statistics-from / tests 

to multidimensional scaling. With 

a few clicks you can turn most sta- 

tistics into graphs and perform: 

и multiway crosstabs with log 
linear modeling 

а nonparametric statistics 

a principal components and 

factor analysis 

cluster analysis 

time series 

nonlinear estimation 

correlation matrices 

means, effect, and dummy 

models 

m post hoc tests 


NEW 


SYSTAT "for WINDOWS 


SYSTAT offers the most 
advanced multivariate general lin- 
ear model available for Windows. 


The most graphics 

No other statistical or graphics 
package can produce all the scien- 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 
s histograms 

a single, multiple, stacked, and 
range bar graphs 

single and grouped box plots 
stem-and-leaf diagrams 

pie charts 

scatterplot matrices 

3-D data and function plots 
contour plots 

control charts 

maps with geographic projections 
Chernoff faces 

complete color spectrum 

log and power scales 
confidence intervals and ellipses 
linear, quadratic, step, spline, 
polynomial, LOWESS, expo- 
nential, and log smoothing 


"SYSTAT (for Windows) — with 
its superb graphics, high-quality 
statistical algorithms, and 
reasonable price — is an excellent 
choice." PC Magazina 


For more information, special 


offers for current users, and demo 
disks, call: 


708-864-5670 
For Windows circle 146, 
For IBM DOS circle 147. 


SSS ہے‎ | 
TB a раан олы HUS ИГЕ [7] 


For more information-call or write: SYSTAT, Inc., 1800 Sharman Avenue, Evanstonglilinois 60201-3793. Tel; 708.864.5870, Fax: 708.492.3567 


Australia: Hearne Marketing 61.3.8661766, Holland: Gasis 31.34.0260338, Denmark: Agrolab 45.54.406575, France: Deltasoft 33.76.418508, 
SYSTAT Gema STATCON 49.55.4272075, Italy: PiSoft 39.587.213640, Japar: HuLinks 81.33.5902311, New Zealand: Hoare Research 64.7.8562675, 
Poland: COMPANION 48,12,360791, Spain: AddLink 34.3.4157268, Switzerland: Fritschy & Partner 41.31,3125151, SYSTAT UK: 44.81.4620093 


© 1992 SYSTAT®, inc. Share Digest Ratings Reports May, 1991: Soltware Digest is a registered trademark of NSTI, Inc 
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HANDS-ON TESTING 


POWERFUL 
PORTABLES 


Our tests show which 486-based notebooks and 
subnotebooks are best for your applications 


ANTHONY LENNON 


oday's 486-based notebooks and subnotebooks give you the processing power to handle stren- 
uous computing tasks while on the road. Many notebooks are also well suited for desktop use with 
their processing power and support of external resolutions of up to 1024 by 768 pixels. In the 
smaller subnotebook class, you can easily pack a Windows-capable system into an attaché case. 
To find the best model for a variety of business applications, we tested 38 notebooks and eight 
subnotebooks with 486 processors. These ranged from Intel's 25-MHz SX and SL CPUS to its 
clock- Soiled 66-MHz DX2. We also tested three Cyrix 486SLC-CPU systems. 

Our test sample shows that color notebooks are one of today’s hottest products: 30 of these notebooks came 
with an active-matrix, dual-scan, or passive-matrix color display. These three technologies compete at clear 
price points, which lets you select the level of color quality and price that matches your needs. The average 
price of an active-matrix color notebook in our sample was over $4500. Passive-matrix systems sell for an 
average of only $2700, but their display quality is generally fair or poor. Dual-scan color notebooks average 
$3400, but we found their quality only slightly better than a passive display’s. 

Monochrome notebooks offer the lowest price (an average of about $2300). They are an obvious choice if 

| ' you are оп a budget and 


- How to use this guide color isn't a necessity. 
We tested 486-based 
We selected notebooks by choosing the screen quality, battery life, price, features, notebooks with internal 
ones with the best mix of performance, and ease of use. floppy drives and weights 
А | of less than 10 pounds (in- 
cores are [BEST OVERALL | Systems Z-Star 433З\1. 
calculated from Mm CMS OCT EU ee Ruling etartty cluding an AC adapter and 
7 Та a б баан o © pimp weaken perdis Е J 
appropriate اسسا‎ reproduction of a battery). Subnotebooks 
indows an ae deny | 

Dos. cR i йы also had to be based on the 
REN ғ а dE range of 486. They weigh under 7 

mean r бай t STC i pet i ; i | 4 
eor = ас iai pounds with a battery, ап 
ee: AC adapter, and an exter- 

nal floppy drive. 
al Subnotebooks, which 
Rating based on quality of keyboard X Battery discharge under cost an average of $2200, 
| design, pointing device, status lights, real-world conditions. 

and other considerations. make some ease-of-use 


trade-offs for a low weight, 
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What to Look For 
генія color screens are / POINTING DEVICE 
best, but they cost up to $1200 QuickPort mice located on the 
more than dual-scan color HARD DRIVE right side of the system can be 
screens. Monochrome Choose atleast a 120- troublesome for left-handed 
displays are the most MB drive for Windows users. Centered trackbalis or 
economical, costing and general business cabled mice that attach to 
about $400 less than applications. elther side of the system are 
passive-matrix \ better choices. 
color screens. | 
T CD-ROM DRIVE 
m Choose one with high- 
capacity data storage, 
especially if you run 
multimedia 
applications for 


presentations. 


MEMORY 
Most systems 
require proprietary 
memory chips, so 
you should F 
consider added ~” 
memory costs ^ 
when you purcháse 
your notebook. 


ү, 
DATA/FAX MODEM 

A must if you need to 
communicate while on 
the road; an integrated 
modem means you'll 
have one less box to 
pack or forget. 


The battery life of 
monochrome systems outfasts 
color models; nickel-metal- 
hydride batteries last longer 
than standard nickel-cadmium 
batteries. 


Most notebooks handle a resolution 
of only 640 by 480 pixels. Make sure your 
notebook's VGA controller can support a resolution 

of up to 1024 by 768 pixels on the external port if you want to use 
a desktop display. Ҥ you need an external monitor at higher 
resolutions, buy a notebook with 1 MB of VRAM (video RAM). 


Side View 


AUDIO JACKS 

Used for connecting 
headphones, small powered 
speakers, audio playback I 
equipment (i.e., CD or — 
cassette player), anda ^ | 
microphone. 


but they compete head-to-head with tra- 
ditional notebooks in performance. 

We also evaluated three notebooks that 
were designed for presentations. See “Mo- 
bile Multimedia” on page 172. 

Our report last October separated mono- 
chrome notebooks into Windows and 
DOS categories, but performance scores 
this time showed little differentiation be- 


tween Windows and DOS notebooks, 
leading us to eliminate the DOS category. 
Hewlett-Packard’s 486-based OmniBook 
wasn’t available in time for testing. Also, 
CompUSA Direct, Epson America, and 
IBM either declined or were unable to 
send portables for testing. Apple hasn’t 
introduced new PowerBooks since the 
October report. 


ILLUSTRATION: BRUCE SANDERS © 1954 
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WINDOWS 
Zenith Data Systems Z-Star 


433VL Model 200 


This, system's 9,5-inch 
monochrome display received 
an "excellent" screen-quality 
rating. The system placed 
fourth overall for battery life 
(almost 4°, hours). The 33- 
MHz 486SLC CPU didn't 
match the speed leaders in 
this category. The notebook 
features à handy J-Mouse 
pointing device and is priced 
under $2000. 

PAGE 158 


COLOR 

Rated “excellent” for both 
color screen quality and ease 
of use, thís notebook was 
also among the fastest 33- 
MHz machines we tested. It 


features an 8.4-inch active- 


matrix disptay and a nickel- 
metal-hydride battery that 
powered the unit for over 3 
hours. Its price of $3699 is 
the lowest among active 
matrix color systems. 

PAGE 166 


DESKTOP 

NEC UltraliteVersa 330 

This 33-MHz notebook tied for 
the highest-quality active- 
matrix color display we tested 
and provides above-average 
overall performance. it has a 
high-quality keyboard, and the 
cabled mouse is ideal for left- 
and right-handed users. An 
optional expansion chassis 
supports two ISA expansion 
adapters and provides two 
drive bays. 

PAGE 171 


SUBNOTEBOOKS 


Packard Bell Diplomat 170M 
Subnotebook 

This subnotebook (and the 
identicaliooking but more 
expensive 205 2-Lite 425SL 
Model 170W) provides 
excellent screen quality and 
an impressive battery life. The 
systems tied for second for 
fastest performance in this 
category. 

PAGE 174 
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THE BEST 


WINDOWS NOTEBOOKS 


onochrome notebooks cost less and 
run an hour or more longer on bat- NEW POINTERS 
tery power than the average color 
notebook. For many users, these ad- In the never-ending search for a more usable pointing device, vendors con- 
vantages make 486-based monochrome note- tinue to present alternative designs. Here is a sample of new pointers that 
books the top choice for Windows on the road. have appeared since our last report on portables: 

The Zenith Data Systems Z-Star 433 VL 


Model 200 is our winner for Best Overall J-Mouse Pop-Out Trackball 
(notebooks with processors of 33 MHz or Provided on the Zenith Z-Star systems, The Olivetti Philos 44 line 
slower). With its $1999 price tag, the system this pointer is built directly into the J key offers an Innovative pop-out 
also receives top honors in the Low Cost cat- on the keyboard, The J key acts normally pointing device that’s located 
egory (prices less than $2300, the average for ueris Бонат пона sinis бе the поте FENT OT E 

gory Vp SAM 5 sensors that fet you move the screen keyboard. The polnter is 
monochrome notebooks in this report). cursor in any direction by applying flexible and includes two 

The Digital Equipment DECpc 425SL is pressure to different areas of the key. 
the first e the Best Ó Il cate- Der pers Peres the Ж 
diea pet КА GUN regular mouse buttons. The J-Mouse functionality 

gory and provides the best Windows perfor- performs like standard mice, but your cabled mice (geared for right- 
mancc among the remaining systems ranked in fingers never leave the keyboard. The $- handed users) without being 
this category. The notebooks battery life of PME D Ue UR He separate from the notebook. 


key commands. 


just under 6 hours was the longest of any note- 
book in this report, but gray scales produced 
on its backlit 9.5-inch display are below av- 
erage and contributed to an overall screen- 
quality rating of “poor.” A detachable trackball 
can be used with either hand, but it's a little 
off-center, and its ball is rather small. The 
keyboard’s Backspace key is not the upper- 
rightmost key (it's located to the left of the 
PageDown key) and takes time to learn. Re- 
tractable legs on the bottom of the unit let you 
adjust the keyboard angle. 

Although its performance wasn't high 
enough for it to be ranked here, Olivetti's new 
Philos 44 is notable for some nice usability 
features. It offers a dedicated numeric key- 
pad (as opposed to the overlaid numeric key- 
pad on most notebooks) and a pop-out mouse 
that is easy to use with your right hand. A 
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speaker and microphone are installed on the Front-Mounted Trackballs 
unit above the keyboard, and a status win- The Gateway 2000 HandBooks feature The AST PowerExec 4/33SL- 
dow, which displays the battery-charge level this small eraser-like device located on ColorPlus and Digital Equipment 
in percentages, is visible when the cover is esie aff rr аре m cia итке дес... 
Р : - 's TrackPoint Il, attach below the keyboard 
closed. We found the quality of the 1 0-inch well short of it in functionally. it's ew exti. You can wad Ho 
Hitachi LCD mounted to the right of the keyboard (not — — trackballs with either hand, but 
| 1 | disappointing: in the middle), and the two mouse they are separate from the unit. 
Rankings for This Application Considered It was difficult buttons are awkwardly placed below the These notebooks also fet you use 
— | e. А keyboard. EZ Point requires extra the function and arrow keys to 
to distinguish pressure to point, and it can be used only move the cursor. 
gray bars in the with your right hand, which must lay 
light end of the тома keys: 
spectrum. 
The Mitsuba 


Ninja If/DX2-66 and Micro- processors and finish with similar overall ratings in the High 
International HCP Performance Performance category (systems running at 40 MHz or faster). 
Series, Model 6500M, provide The Model 6500M contains a VL-Bus video and an IDE in- 
the best Windows performance terface. The Ninja II contains an efficient Tseng ET4000- 
with their 66-MHz 486DX2 based video subsystem, as demonstrated by its performance in 
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our low-level Windows bench- 
marks and the Microsoft Excel 
charting test. In the latter 
benchmark, the Ninja II ran 4.1 
times faster than our baseline 
system; the Model 6500M ran 
3.2 times faster than the base- 
line system. 

The Ninja II and Model 
6500M provide above-average 
backlit LCDs and exceptional 
battery life (about 5 hours) with 
their standard nickel-cadmium 
battery packs. 

The Commax Smartbook is 
the only other monochrome 
unit that competes in the High 
Performance category. It offers 
comparable screen quality with 
its 9.5-inch display. However, 
its 50-MHz 486DX2 processor 
cannot match the higher per- 
formance of the two ranked 
notebooks. Also, the Smart- 
book's nickel-cadmium battery 
lasted only 2'4 hours. 

Among Low Cost runners- 
up, the AST Bravo NB 4/25 S 
Mono is competitively priced 
at $2045 and ran for nearly 3 
hours on battery power. Indi- 
cators are logically grouped 
(e.g., Caps Lock and Scroll 
Lock are above the keyboard, 
while power, standby, and bat- 
tery status sit on the display 
hinge, so they remain visible 
when the unit is closed). You 
adjust the contrast and bright- 
ness of the notebook's above- 
average-size 9.5-inch display 
using function-key combina- 
tions. A built-in pointing de- 
vice, which is located between 
the space bar and the arrow 
keys, features a tiny trackball 
(about one-quarter inch in 
diameter) and favors right- 
handed users. 

The $2069 price of the 
Tandy 3900HD qualifies it for 
Low Cost consideration, but 
we decided not to rank it be- 
cause of its poor overall per- 
formance and last-place finish 
in each of our application- 
based benchmarks. This note- 
book uses a Cyrix 486SLC 
processor. It was difficult to 
distinguish gray bars in the 
dark end of the spectrum on the 
unit's 10-inch backlit display. 


KEY 
Poor A Fair AA 
Good AAA Excellent AAAA 


BYTE 
4 ү | 


Need the best all-around monochrome portable? 


c This is the notebook to choose If you value display quality and 
ТАЛЕ price above flat-out speed. Its 9.5-Inch backlit passive-matrix 
з — display provides the highest screen-quality rating among mono- 
E chrome systems, and its $1999 price is the lowest of the 

notebooks ranked in this section. A standard nickel-cadmium 

battery installs easily and provides excellent life. A unique J-Mouse lets the 

J key function as a pointing device when it's fully depressed, and you're 

able to move the screen cursor without removing your hands from the 

keyboard. You can add up to 12 MB of RAM and a 200-MB IDE hard drive to 


Zenith Data Systems Z-Star 433VL Model 200 


the system. However, the Cyrix SLC/33 processor is slow: It outperforms only the Tandy 3900HD (25-MHz Cyrix 
486516) in our Windows benchmarks. Other drawbacks: The perimeter keys (e.g., PageUp, PageDown, and 
Home) are small. Undistinguished documentation and the lack of omine help during setup contribute to the 


system's "fair" ease-of-use rating. 


x 


PRICE 
ВЕТ ZDSZ-Star 433VL Model 200 $1999 
RUNNER-UP Digital Equipment DECpc 42551. $2499 
RUNNER-UP AST Bravo NB 4/25 S Mono $2045 


Need high speed? 


HIGH PERFORMANCE 


WINDOWS — EASEOF BATTERY LIFE SCREEN SCREEN 


CPU SPEED USE (BOURS:MIN) QUALITY SITE (I) 
SLC/33 1.43 AA 4:26 AAAA 95 
SL/25 2.88 AAA 5:56 A 9.5 
SX/25 2.38 AAA 2:55 AAA 9.5 


Mitsuba Ninja 11/0Х2-66 


The Ninja Il is well equipped for processor4ntensive tasks with its 66-MHz 486DX2 
CPU. This notebook's nickel-cadmium battery pack had the seconddongest battery- 
life time among all the systems and features a 10-inch backlit passive-matrix 
monochrome display that ranked above average іп our overall quality ratings. RAM 
support goes up to 32 MB, and you can install a 340-MB IDE hard drive. However, 
system documentation is weak, and it is difficult to see whether the system's six 
Indicators are lit. (Note: One other notebook, the Commax Smartbook, qualified for 


consideration in this category, but its performance and batten-life scores were too 
low to be ranked for runner-up status.) 


PRICE 


BEST Mitsuba Ninja ll/DX2-55 $2495 
RUNNER-UP Micro-Intemational HCP Model 6500M $2600 


Cost-conscious? 


WINDOWS EASE OF BATTERY LIFE SCREEN SCREEN 


CPU SPEED USE (BOURS-MIN) QUALITY SUE (IN) 
DX2/66 5.63 AA 5:05 AAA 10 
DX2/66 5.31 ААА 4:54 ААА 9.5 


пом сот Zenith Data Systems Z-Star 433VL Model 200 


Priced at under $2000, this Best Overall winner is also an economical choice. In 
addition to the advantages cited above, the Z-Star offers handy usability features. Slide 
controls for the display’s contrast and brightness are located above the keyboard 

along with the on/off button, which can be configured as a rest/resume switch through 
Setup. The AST Bravo is a close competitor, with faster Windows speed and an easy-to- 
read status-light panel. However, the significantly longer battery life and better screen 
quality tipped the scales In the Z-Star's favor. The Tandy 3900HD, a $2069 notebook, 


also met the price requirements for this category, but we didn't rank it because of slow 
performance and “fair” screen quality. 


PRICE 
BEST 205 Z-Star 433VL Model 200 $1999 
RUNNER-UP AST Bravo NB 4/25 S Mono $2045 


WINDOWS EASE OF BATTERY UFE SCREEN SCREEN 


CPU SPEED USE (HOURS: MIN) QUALITY SIZE (K.) 
SLC/33 1.43 AA 4:26 AAAA 95 
5Х/25 2.38 АДА 2:55 AAA 9.5 
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How We Tested 


PERFORMANCE 


We rated the performance of each note- 
book and subnotebook using BYTE’s 
low-level DOS and Windows bench- 
marks, along with application tests de- 
veloped by NSTL. The BYTE low-level 
DOS benchmarks measure the perfor- 
mance of specific subsystems, such as 
the CPU, FPU, memory, video, and hard 
drive. Our Windows-based low-level 
tests exercise the Windows GDI (Graph- 
ical Device Interface). These tests de- 
termine how well a system can execute 
basic graphics calls within Windows, 
including calls that display pixels, lines, 
rectangles, polygons, and ellipses. Text 
and BitBlt operations are also per- 
formed. All Windows-based perfor- 
mance tests (low-level and application) 
were executed in 640- by 480-pixel res- 


ESSENTIAL FEATURES 


olution at 16 colors using | 
vendor-specific video 
drivers (if supplied). 
NSTL’s application 
benchmarks consist of 
popular business programs 
to provide accurate real- 
world representations of 
notebook performance. 
For DOS tests, we use 
WordPerfect 5.1, Lotus 
1-2-3 release 2.4, and Fox- 
Pro 2.0. Our Windows ap- 
plication tests include the 
following: Microsoft Ex- , 
cel 4.0a, Microsoft Word 
2.0b, and Lotus 1-2-3 for Windows 1.1. 
All applications execute macros that 
exercise common functions of each ap- 
plications For instance, the Word for 
Windows test includes common file I/O, 


We weighted individual features according to importance and used this to determine 
an overall features rating for each system. We considered the following features most 


important for 486 portables: 


POINTING DEVICES Notebooks with integrated trackballs scored higher than those with detachable 


trackballs or no pointing device. 


VENDOR SUPPORT 


One-year parts and labor warranties are standard, but we gave extra points for longer 


policies, such as the three-year warranties offered by Compaq, Digital Equipment, 
NCR, NEC, and Toshiba. We also gave points for on-line support. 


PROCESSOR 
VOLTAGE 


BATTERY 
CHEMISTRY 


EXTERNAL 


RESOLUTION 768 pixels. 


PCMCIA SLOTS 


REMOVABLE 


HARD DRIVE of the system. 


Portables built from 3.3-V processors received higher ratings because they require 
less power and offer improved battery life. 


We gave extra points for portables with NiMH (nickel-metal-hydride) batteries, which 
last longer than standard nickel-cadmium batteries for a given weight. 


Desktop-replacement systems should support external resolutions of up to 1024 by 


Needed for future generations of modems, network adapters, and mass-storage 
devices. 


Helps safeguard data and increases the mass-storage potential 
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BYTE's Thumper 2 uses optical sensors to monitor power management in portables during battery-Efe 


search and replace functions, changing 
fonts, page and row scrolling, spelling 
checking, print preview, and print to file 
subtests. 

Prior to testing each system, we in- 
stalled MS-DOS 6 and Microsoft Win- 
dows 3.1 on a freshly formatted hard 
disk to eliminate any fragmentation. We 
configured notebooks and subnotebooks 
with 50- and 40-MB primary partitions, 
respectively. For comparisons, we 
scaled all test scores against a 20-MHz 
386SX-based Toshiba T2200S X, whose 
performance equaled 1.0 in our index. 
Thus, à system with an overall perfor- 
mance index of 3.0 executed our tests 
three times faster than the baseline 
T2200SX. 


SCREEN QUALITY AND 
VIEWING RANGE 


We evaluated three aspects of display 
quality: crispness, intensity/color range, 
und viewing-angle range. Crispness 
measures line and character quality as 
displayed on the screen. We used the 
Sonera Technologies display-test suite to 
examine text clarity in both color and 
monochrome environments; horizontal 
and vertical line placement; color and 
gray-scale displays; LCD streaking; and 
solid color and black, gray, and white 
regions, 

We measured the viewing-angle 
range of each display using a rotating 
platform that let us move the test unit 
left and right until we detected visible 
distortion in the display. Distortion in- 
cludes loss of text, color changes, and 
glare caused by the backlighting or edge- 
lighting. After testing the left/right 


Lowest Prices on the SX, DX & dew DX2-50! 


Rave Reviews! Read what the experts say: 


mb 


МА fi, A, ZINE 


ag ring high in nd 
| d | design. the Micro Electronics WinBook 
| hi gives you a lot for your money, includ- 


ing an outstanding integral trackball.” 


PC MAGAZINE, Guide to Portable Computing, 8/93 


Ergonomically 

engineered & designed 

y award-winning 

Palo Alto Design 
The WinBook's unique 
ergonomic features include 
a sloping wrist rest and key- 
board with full-size keys, 
plus a centered, dual-button 
trackball—allowing you to 
work in total comfort away 
from vour desk. 


Upgradable | 
processor! 


Clear, sharp color display 
glves you near-active 
matrix quality at a 
passive un o's لاقني‎ 

Images are 
with les cursor loss, And the 
WinBook's advanced dual- 
scan color display gives you 
M shadow-free performance 
to other single-scan 
س‎ 7+ matrix displays. You 
get a brighter, crisper, wider 
angle of view with an 18:1 
contrast ratio—compared to 


Longer battery life 
The WinBook features NiMH 
2200 MA batteries with gold- 
plated contacts, allowing it 


"uris rar tr EY 


pr 1 m Hagen 


ia) "lí youre a Windows user on 
BEER | a budget or just have a bad 
Case e ol Mac envy... YOU should take a P at the 


Vii 7 “The WinBook is a great example 


ТА T] 


| of whal a Windows notebook 
WINDOWS should be....fast, easy-to-use and a 


WinBook. ine MAGAZINE miser on battery life....lt's also inex- 
pensive: nearly 50% less than some compara- 
systems from other direct vendors.” ble notebooks." 


COMPUTER SHOPPER, This Powerbook Twin Acts Like a PC, 9/93 WINDOWS MAGAZINE, Transcontinental Portable, 9/93 


13:1 with previous passive Docking station gives ^ Mouse/keyhoard, parallel, 
matrix technology. you desktop power! serial and VGA ports 
Two expansion slots and: plus PCMCIA expansion 


Fr Eaten tres 


drive bays let you add 
peripherals such as moni- 
tors, hard drives, CD ROMs, 
1/O cards or an extended 
The WinBook offers you | keyboard. Includes parallel, 


SHADOWING PERCENTAGE 


more features for less! | serial, PS/2 mouse, extemal | “TT. saime кмш 
* 9600 baud send/ 4800 | keyboard and VGA ports. | ; 
baud receive fax/2400 And it's - $399! 
| baud modem | LARA Ad d 
йй ли FESS | ө [ndustry-standard type I] 
em Ow | PCMCIA slot 
to run much longer than | ' 512k video RAM 
units with traditional NiCAD | * Fast-acting LCD screen 
batteries—and there's no | * Built-in centered dual- 
memory effect! button trackball 


WinBook 


Micro Electronics 
a division of MEI/Micro Center, Inc 


"ord DG Cad Айти] 


Color Dual-Scan 


Monochrome 


4MB RAM/200MB HDD | 4MB RAM/200MB HDD 
e Fax modem included! 


e SL Enhanced Intel 


A86SX 25MHz e DOS and Windows 
Call for lowest DX-33 & DX2-50 prices! 
Convenient payment Service, warranty, support 
options • 72-hour service turnaround. 
Use your MasterCard, • itional ; 
VISA, ver Card, -— ы аан — 
Center charge, persona à № 
check | Р О with credit 24-hour burn-in protection. 
approval. * One-year limited Немана 
| а ОЛ parts and labor 
“a sx m < « Toll-ree technical suppor for 
— a the life of the computer. 
Thank-you for your order! 


30-day unconditional money-back quarantee 


Your satisfaction is unconditionally guaranteed for 30 days Гот 
date of purchase. If for any reason you are not satisfied with 
your purchase from us, we want you te return il. ek wiil be 
0120 to repair the product of give you your money back. 


SX & DX Specifications Battery Prasa ала Моо rio a * nb ion comedy ' Ẹ 
e 5X5 wt lta poet e Simbad HES 5 2А Шш © Рал урхаг 65 e Ран pot ШГ Г ег 0 a | 
Sas Wr dii ©шзрең жїн DIW OCA CP] э Anec Муз ак {еми лур ол © Wen Spr mmes br (AT т а 
lT rll кё нз aE 0050) ARN pD t NE EL xar YT OPI Ча niy 10 emt rg ¢ 150 adr zc” 
ys 5408 мр wj Û cua: * Pee Power fec ry ese ТЫ tr narra nior IE в Кагтүзшбеүр1 | | 
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Our new CT2 PhoX" controller — the 
core technology in the newest CT2 digital 

cordless phone systems — is the latest 
expression of the DSP technology that makes us a leading 
supplier of telecommunications ICs in the world today. 


Ours 0 Volt-only Flash memories a 
a critical role in today's advanced digital My 
cellular phones, While our low-voltage ЕЕЕ 
‘EPROMs play an-equally imporlani-róle in analog 
cellular designs. Both non-volatile memory families offer 
cfaging and speed that 
tions applications demand. 


ON-VOLATILE 
MEMORIES 


mobile commu 
; wo: 


r „29 f 2 


“AMD's 5.0 Volt-only Flash memory 
^ ards are instrumental in providing 
portal Storage in state-of-the-art hand- 
held personal electronic devices — like personal digital 
assistants, schedulers, electronic notepads, personal 
communicators; pocket computers, and even electronic maps. 


^ i 
= м. 
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Where is everyone going these days? 


They're going mobile. And your next 


computing or communications device 


can go with them when you design-in 
AM D” technology. 


Take advantage of AMD's vast exper- 


tise in process, packaging and design 
technologies — optimized for mobile 
computing and communications appli- 
cations. So your next design can have 
more features, more speed, a smaller 

and lighter form factor, and longer bat- 


901 Thompson Place, P О, Box 3453, Sunnyvale, СА 94088 © 1993 Advanced Micro Devices, Inc. Am486, PCnet, and PhoX are trademarks, Am386, the AMD logo and AMD are registered trademarks, and Fusion?C is a service mark of 
Advanced Micro Devices All other company or product names are trademarks or registered trademarks of their respective holders 
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Our PCnet™ family gives laptop, notebook — — 
and subnotebook computers full Ethernet and, ^ 
SCSI connectivity in a few square inches, raft 

= on the motherboard. Our PCnet family even 
тав Ether available i in a compact PCMCIA format. | 


AMD will soon provide extensive wireless Ws 
LAN/WAN capabilities — intluding wireless. ANA 
N access to hardwired networks and even | 
~ wireless peer-to-peer connectivity — the result of our strategie S 
partnership with Xircom. 


WIRELESS — 
TECHNOLOGY - 
CETTE 


Our low-voltage x86 CPUs, including our 
Am486™ and Am386° microprocessors, help 
provide sheer computing horsepower and thé 

' longest battery life available for notebooks,: 
subnoleboofs, palmtops, and pen-based systems. What's more, 
they're certified 100% Microsoft Windows"-compatible: Plus 
you get the support of over 40 FusionPC™ Alliance Partners 
to help bring your designs to market faster. 


LOW: VOLTAGE 
xBé CPUs 


tery life than ever before. Ideal for today's 800-999-9393 £ ue 

demanding mobile professional. e 
See for yourself why AMD is the way to 

go in mobile computing and communica- ^. 


tions. For a free brochure on all our mobile „ 2 
products, contact AMD today Advanced Micro Devices 


Circle 67 on inquiry Card. 


486-BASED PORTABLES 
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How We Te sted (continued) 


range, we tilted the screen backward to 
measure the vertical viewing range of 
each screen. 

After we computed a display’s view- 
ing range, we compared it to the range of 
the best system we tested; in this way, 
we determined ratings for each screen. 
Screens tended to cluster at viewing 
ranges from 40 to 45 degrees left and 
right and a viewing range of 20 degrees 
when tilted backward. 

To determine color quality, we dis- 
played a color bar on each color sys- 
tem and segregated displays into five 
categories, ranging from those with 
bleached and barely distinguishable 
colors up through the best screens with 
solid, pure colors. We grouped active- 
matrix, dual-scan, and passive-matrix 
color displays together for evaluation. 
We performed a similar test for passive- 
matrix monochrome systems using a 
16-level gray scale. For monochrome 
systems, we looked for level gradation, 
evidence of banding (i.e., groupings of 
gray levels in the middle of the display), 
and the intensity of the white and black 
bands. 


BATTERY LIFE 


We measured the battery performance 
of the notebooks using BYTE's own 
Thumper 2, which is a hardware-and- 
software test system that determines 
battery life with power management 
features enabled. A control program 
simulates the load of a word process- 
ing application. 

Time-out periods are set for each 
notebook's display and hard drive (1 
and 2 minutes, respectively), and note- 
books are configured to enter standby 
mode after experiencing 5 minutes of 
inactivity. Thumper 2 uses robotic arms 
and an optical sensor to detect and con- 
trol each system's power management 
functions. 

Prior to testing, we completely 
drained and recharged each system's 
battery according to the manufacturer's 
instructions (and then repeated the pro- 
cedure). We configured each system's 
power management features to let the 
hard drive spin down and the screen's 
backlighting shut off after a set period 
of inactivity. The unit is also allowed to 
enter a standby mode during the test 
cycle. Each system is put through the 
test cycle repeatedly until its battery 
dies. 


Testing team (from left): Alan Joch, Michael P. Connors, Siva Kumar, and Anthony Lennon. 


EASE OF USE 


We worked extensively with each note- 
book over the course of the test cycle 
and assessed the quality of each key- 
board. Although keyboard feel is highly 
subjective, we based our judgments on 
specific usability issues. Nonstandard 
keyboard designs save space but pre- 
sent difficulty for touch-typists. We de- 
termined if the system design offered a 
comfortable typing position and rated 
the response and feel of the keys. 

Pointing devices were evaluated in 
terms of their placement and ease of use 
for both right- and left-handed users. 
The quality of the status indicators was 
also considered. We determined whether 
common conditions (e.g., battery low 
and hard disk access) were represented 
and if the indicator's meaning was ob- 
vious or obscure. 

We evaluated the quality of the tech- 
nical documentation from both a novice 
and experienced user's point of view. 
Novices require detailed setup instruc- 
tions and benefit from troubleshooting 
information. Àn experienced user may 
require detailed system specifications 
and instructions for advanced setup op- 
tions. Manuals should be well organized 
and grammatically accurate; they should 
also contain a detailed index. 

We evaluated the ease of installing 
new batteries and upgrading the system 
RAM, and the quality of each unit's Set- 
up utility. We assessed how clearly the 
[/O ports were labeled. These usability 
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items are less frequently used and there- 
fore carry less weight in determining 
each system’s usability rating. 


CONFIGURATION 


Our testing was open to all 486-class 
notebooks and subnotebooks. We spec- 
ified that notebooks have a minimum of 
8 MB of RAM, contain at least a 120- 
MB hard drive, and weigh less than 10 
pounds with their battery, AC adapter, 
and power cord. Each notebook had to 
have an internal 3'/:-inch floppy drive 
and a VGA display. 

We requested vendors to configure 
subnotebooks with a minimum of 4 MB 
of RAM and at least a 40-MB hard 
drive. To classify as a subnotebook, the 
system had to weigh under 7 pounds 
with its external floppy drive, battery, 
AC adapter, and power cord. 


Contributors 
Michael P. Connors, Conrriburing Editor of PC 


Digest (an NSTL publication). writes and 
researches reviews of systems and other hardware. 


Alan Joch, Senior Editor/BYTE. coordinates 
combined testing between the BYTE Lab and NSTL. 


Siva Kumar, Technical Analyst/NSTL, specializes 
in hardware and network operating-systems testing. 


Anthony Lennon, Technical Editor/NSTL, 
evaluates systems, notebooks, and peripherals. 


The Lab Report is an ongoing collaborative project 
between BYTE Magazine and National Software Testing 
Laboratorie: (NSTL). BYTE Magazine and NSTL are both 
operating units of McGraw-Hiil, Inc. 


Ihe [ravelers Dream 
At An Ideal Fare... 5995 


THE ZEOS'CONTENDA... | 
DON'T GET CAUGHT 
WITHOUT IT! 


What a dream! The ZEOS 
Contenda subnotebook is small 
enough to tuck away in your 
briefcase and so light you'll for- 
get you have it! It’s the perfect 


more when they’re not in use. In 
addition, the compact package 
includes a built-in trackball and 
high-resolution backlit screen. 
T  Itsa travelers dream come 

| true: The world at your finger- 
tips in a mighty and tiny port- 
able bundle. Don't get caught 
without it! 


traveling companion. 

All your business and home | AWARD-WINNING 
needs contained in a bundle Smaller than a notebook. SERVICE & SUPPORT 
just shy of four pounds. Write ae NT ZEOS has won more PC 
letters and memos. Create presentations. Keepin Magazine Readers’ Choice for Service & Relia- 

touch with associates through bility awards than any other company-five in all. 
your choice of internal fax We're here for you 24 hours a day, 365 days a 
modem. Organize your files, ^ year and always а toll-free call away All ZEOS 
calendar, planner and more... ^ systems come with a One Year Limited Warranty 
— sa all EE and 30-Day Money-Back Guarantee. 

ard SOMB land hie me, CALL NOW TOLL FREE 


Computer Shopper UD to 10MB and your choice of 

readers #1 BestBuy а 386SL-25 or 486SL-25 Intel 
processor, the Contenda has plenty of power to 
run Windows, You'll also find you can work longer 
because the processor is intelligent enough to 
power-down the memory, disks, modem and 


m dem (ie tee pepe mm eer La aoe ae 


products and Of registered trademarks of their holders, ZEUS 
rolls, MN БИЛ USA. FES bo reb) cased Carper INAGLYG ЧОМ 


800-554 -9226 


STANDARD WITH EVERY 
ZEOS CONTENDA 


а 25MHz 386SL or 48651. Intel CPU. 

@ RAM expandable to 8MB (486SL), 
10MB (386SL). 

= 486SL: IDE hard drive upgrade to 120MB. 

ш Display: 640 x 480 VGA backlit, 23 dot pitch, 
Sharp 7.4" diagonal, up to 64 shades of gray 

@ 256K (386SL) or 512K (486SL) video RAM. 

ш 486SL version includes 3.3V technology for 
added battery life, PI local bus for Windows 
acceleration, hi floppy drive 
controller, built-in math coprocessor. 

@ Supports simultaneous display with an 
external SVGA color monitor 

W Replaceable and rechargeable NiMH battery 

@ 80-key keyboard with embedded numeric 
key pad and easy-to-use built-in trackball. 

@ Serial, parallel and video ports, plus ports 
for optional internal fax modem and 
external floppy drive. 

W Fully-(eatured power management. 

i97" x 6.1"; 39 Ibs. 

E FCC Certified Class B. 

B Complete ZEOS Customer Satisfaction 
Package. 


PACKAGE 1 


386SL Contenda: $995 
Lease $42/month 


486SL Contenda: $1395 

Lease $59/month 

W2MB RAM (386SL); 4MB RAM (486SL) 
а 30MB IDE hard drive 


PACKAGE 2 


386SL Contenda: $1295 

Lease $55/month 

48651 Contenda: $1695 

Lease $61/month 

B4MB RAM 

ш 80MB IDE hard drive 

E External 3.5" floppy disk drive 

E Microsoft DOS 6.2 and Windows for 
Workgroups 3.11. Plus Lotus Organizer. 


PACKAGE 3 
tee a — $1595 


48651 qo E $1995 

Lease S72/month 

B4MB RAM (38651); SMB RAM (486SL) 
E 30MB IDE hard drive 

@ External 3.5" floppy disk drive 

E Custom leather carrying case 

@ Extra battery 

B Internal 96/48/24 send/receive fax modem 


2448 Tears I G Impairnd (TDD) BOO 228.586, : 
Outside US. and 161203200211 „аш E Microsoft DOS 6.2 and Windows for 
Orders, М Discover 3 grou : Lotus Organize 
Z-Card* COD and affordable programs. INTERNATIONAL, UTD, Work ps in Plus " 
Open 24 Hours a Day, 365 Days a Year! 
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for This Application Considered 


THE BEST 


olor notebooks make graphical applications easy to 
use, but they extract a cost in system price and bat- 
tery life. Not surprisingly, the active-matrix screens 
al! produced higher display-quality ratings than the 
dual-scan and passive-matrix models. However, we found 
quite a variation in display quality between systems using 
the identical display technology. For example, active- 
matrix color notebooks ranged from excellent (a perfect 10 
for NEC's Ultralite Versa 33C) to average (a 5.3 for the Eu- 
rocom 8200T) in overall display quality. 

Our results using Thumper 2 showed little correlation be- 
tween battery life and color display technology. The av- 
erage active-matrix and passive-matrix models ran for 
about 3 hours; the average dual-scan battery life was 2.8 
hours. 

The Sharp PC-8650 received top honors as the Best 
Overall color notebook (33 MHz or less), and with its 
price of $3699, this notebook also won in our Low Cost 
category (notebooks less than $4000). The PC-8650 and 
NEC Ultralite Versa 33C provide the best display quality 
among color systems. However, the Toshiba T4600C, 
AST PowerExec 4/33SL-ColorPlus. and Mitac Micronote 
Performance Model 4021G/CT posted much better bat- 
tery-life times (45 minutes or more) than the Sharp PC- 
8650. All five units contain NiMH battery packs. 

The all-out speed leader among the Best Overall color 
systems was the Mitac Micronote Performance Model 
4021G/CT. The unit features a fast memory subsystem 
and is proficient in video-intensive tests with its Western 
Digital 90C24 video-processor chip. This notebook is 6.6 
times faster than our baseline unit in the Lotus 1-2-3 for 
Windows screen test, compared to 5.5 times faster for the 
UltraliteVersa 33C. However, the Model 4021G/CT was 
also the most expensive notebook we tested in this report, 
excluding the multimedia systems. 

The Sharp PC-8650 and NEC UltraliteVersa 33C gave 
the best performance among the remaining systems. The 
PC-8650 contains a more efficient memory subsystem 
than the UltraliteVersa 33C, as shown in the Microsoft 
Exccl exponentiation benchmarks: The PC-8650 was 25.9 
times faster than the baseline notebook (by comparison, the 
UltraliteVersa 33C was 24.4 times faster). However, the Ul- 
tralite Versa 33C provides 
excellent video performance 
with its Chips & Technolo- 
gies 65530 processor, as 
demonstrated by 11s show- 
ing in our low-level Win- 
dows tests, where it was 4.6 
times faster than the base- 
line unit. By comparison, the 
PC-8650 was 3 times faster 
than the baseline unit in the 
same test suite. 

The Sharp PC-8650's 
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OLOR NOTEBOOKS 


DUAL SCAN: AN ECONOMICAL — 
COMPROMISE? 


Each column or row of pix- 
els in passive-matrix dis- 
plays uses three transistors 
to contro! red, green, and 
blue signals. By contrast, 
each pixel In an active-ma- 
trix screen is controlled by 
three color-signal transis- 
tors, which produces more 
vibrant colors and higher 
image quality. Six of the col- 
or portables in this report | 
use dual-scan color dis- 
plays. With average prices 
of $3400, dual-scan sys- 
tems offer a value point be- 
tween passive-matrix and | 
active-matrix color models. 

Dual-scan technology, a 
type of passive-matrix dis- 
play, divides the screen into 
top and bottom halves. Each 
half is scanned simulta- 
neously and in theory pro- 
duces higher contrast ratios 
and wider viewing angles 
than traditional passive-ma- 
trix displays. The physical 
screen size and fundamental 
technology are the same for 
both types of screens. 

However, we found little 
difference In color quality between passive-matrix and dual- 
scan displays. The average dual-scan display received an 
overall screen-quality rating of 3.1 compared to 2.6 for the av- 
erage passive-matrix display. (The average active-matrix rat- 
ing was 7.2.] 

We compared the Texas Instruments TravelMate 4000E 
WinDX2/50 active-matrix and dual-scan color models ($4678 
and $4178, respectively). The active-matrix model (7.3 
pounds) is only an ounce heavier than the dual-scan unit, 
and battery life was identical. The active-matrix model re- 
ceived an "excellent" rating for color purity compared to the 
below-average rating for the dual-scan model. We also com- 
pared the Zenith Data Systems Z-Note 433Lnp+ ($3878) 
dual-scan notebook with the Z-Star 433VIp Model 200 ($2699) 


Active-matrix: The best, for a price. 


passive-matrix model. We noticed little difference in color 


quality, contrast, or viewing angles. 


Call For A Computer or Catalog 
Well Ship Either Today! 


ENDLESS POSSIBILITIES WITH ZEOS. 


We're offering you an advantage other companies cant. High-quality, 
affordable computers in many money-saving configurations (or the 
option to custom-build one to your exact needs). Sound familiar? It’s 
not. We also give you award-winning service and toll-free support- 
24 hours a day, every day 

And theres more! If you order a Computers Now! system (samples 
are shown below) before 1 p.m., Monday-Friday, we'll ship it the day 
you order. If you'd like to see our complete line of ZEOS products 
and options, well send you a free catalog. Call 800-554-5226 now 
for your computer or your catalog. 


486DX-33 
486DX33 = Iz  486DX266 Û 486DX2-66 
$2095 X $2543 ‘wees $2895 


PACKAGE 42: 


PACKAGE #3: PACKAGE 43MM: PACKAGE #3 BONUS: 
B 4MB RAM @ SMB RAM B SMB high-speed RAM @3MB RAM 
B 214MB local bus hard drive w= 426MB local bus hard drive E 426MB, 13ms local bus IDE hard drive w 256K SRAM system cache 
with built-in L28K cache with built-in 128K cache with built-in 128K cache i 523МВ local bus IDE hard drive 

@ 3.5" floppy drive i ZX CD-ROM drive, 3.5" floppy drive а 2X CD-ROM drive, 3.5" floppy drive ® 2X CD-ROM drive, 3.5" floppy drive 
@ Windowsaccelerated local bus video ш Windows-accelerated local bus video @ Cardinal Digital Sound Pro 16 card а Diamond Viper local bus video card 
I SVGA color monitor i SVGA color monitor E Magnetically shielded stereo speakers п 15" SVGA color monitor 
m DOS, Windows, Mouse ш DOS, Windows, Mouse и Windows-accelerated local bus video m 14,400 bps V32 bis send/receive fax modem 

ii Choice of Windows application E SVGA color monitor ш DOS, Windows, Mouse 

= DOS, Windows, Mouse W Choice of Windows application 


E Choice of Lotus Windows application 


"PACKAGE #4; PACKAGE #1: PACKAGE #2 PLUS: PACKAGE #3: 


€ Intel Pentium Processor 84MB RAM u4MB RAM m= SMB RAM 

= SMB RAM E 214MB hard drive with built-in 128K cache m 80MB IDE hard drive m 260MB IDE hard drive 

m 340MB local bus IDE HDD with built-in ш 35" floppy drive 8 External 3.5" floppy disk drive E Internal 96/24 send/receive fax modem 
128K cache @ VESA local bus SVGA color video E Internal 96/48/24 send/receive fax modem 8 Custom leather carrying case 

m 2X CD-ROM drive, 3.5" floppy drive @ SVGA color monitor it DOS, Windows for Workgroups в Extra battery 

® Windows-accelerated PCI local bus video = DOS, Windows, Mouse Bi Lotus Organizer ш External charging stand 

B 15" SVGA color monitor 897" x 6.1": 3916 a DOS, Windows for Workgroups 

@ 10-bay vertical case I 85" to 113" x 175^ to 2.25": 5.6 Ibs. 


i DOS, Windows for Workgroups, Mouse 
IB Choice of Lotus application 


OUR GUARANTEE TO YOU: GALL NOW TOLL FEE 

If we accept your order for immediate shipment and e 0 0- 5 5 Д - 52 2 Э 

fail to ship your system under the conditions outlined, Fax Orders: 612.539 125, Government: 800 245-2449, Hearing Impaired TDD}: 800 228-5389, Outside US 
and Canada: 612-533-6131. Purchase Orders, MasterCard, VISA, 


we will ship it af our expense as soon as itis ready.” ble leasing programs Open 24 Hours a Day 365 Days a Year 


"Orders must be for Computers Now! configurations; we've sted just а sampling here. Since we continuously update this list of configurations, please call to confirm your system is ом the list. This offer is good only as lorg as 
these pre-built systems remain in stock. Other ZEOS systems and custom configurations may take slightly longer—about a week. All orders are subject to credit approval. Orders must be received by 1 pm. Central Time, M-F. 
Purchase orders are subject to approval. eran tes او و‎ es Cee ln he plana e IN a e 
ping, All products and company names are trademarks or registered trademarks of their respective holders. ZEOS and are registered trademarks; Z-Card and Computers Now! are registered servicemarks; Ambra and 
Freestyle are trademarks of ZEOS International Ltd. ©1994 ZEOS International Lid., 1301 Industrial Blvd, Manes MN ERAI UGA, ZEUS ia uic waded ccr RASA cebat Ж CON BY TORIA 
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an Outrun 


. Nobod 


Stampede’s Remote Office" works faster, uses less memory, 
offers greater flexibility than any other remote access program. 


Your remote PC becomes a true SMALL MEMORY FOOTPRINT. 


node on the network — with the 
fastest system in the field. 


Consider the advantages: 
FLEXIBILITY. Access any server, printer, 


gateway or desktop PC on your network from 
anywhere in the world! 

Remote Office is the only product that runs on 
a non-dedicated DOS-based PC host. It can 
support virtually any networking environment. 
And, it’s upgradable — to 32 ports — to protect 


your investment. ACCELERATOR CARD, FREE! 


PERFORMANCE. Stampede's Order now, and we'll not 
Remote Office runs right over the competition. Just 52 95 only knock $100 off the price 
Compared to Novell’s NetWare Connect, of our Remote Office 2-port 
it's 19% faster on average, 20% faster on E-mail. version software (Reg. $395), we ll 
Greater speed means less time on the line — also throw in a 2-port DigiBoard, free! 
cutting your costs. You pay just $295! Limited time only. 


Need proof? Check the Labs Review in the Call 1-800-R-Office (763-3423). 


12/27/93 issue of PC Week, comparing Remote Caviar ar any, 
Office to NetWare Connect. Their findings: 


Ours is just 24K on the remote PC — smallest 
in the business, roughly a third that of compet- 
itive systems. More room for memory-hungry 
programs, less need for static RAM. 


Free pigiEtoard , 


SAVE $100, 
AND GET A 
DIGIBOARD 


Remote Office "faster, easier to install... better 
protocol support... user-friendly... provided 
more useful management information?’ 


DigiBoard* Multisession Accelerator. 2-Port DigiBoard Serial 
Communications Bourd * 64K of dual memory to interface with the Remote 
Office host * 8 MHz 80186 onboard processor • 8 Kb memory window * 
Uses standard DB-9 connectors + Requires one 374 length 16-bit slot, one 


unused I/O port address, one unused IRQ interrupr request line. 


Operating Systems and Environments: 

MS DOS 3.1 or higher 

LA М u ais 5 Of P m 
It runi эл Net 


ating Systems: Novell? NetWare 2 
STAMPEDE jy Arn = 
a 
Appr 


higher * Net Ware Lite 1.0 or higher * LANIastic " 4,0 
78 Marco Lane, Dayton , Ohio 45458 USA LESER NetWare 
Remote Office and Stampede are trademarks of Stampede Technologies, Inc. All other names are trademarks of their respective owners. 


oF higher * Windows™ for Workgroups 3.1 or higher = 
Banyan 4.01 or higher. 
Telephone 513-291-5035 Fax 513-291-5040 
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detachable trackball is located 
below the keyboard and can be 
used with either hand. Even 
slight pressure will dislodge the 
Toshiba T4600C's QuickPort 
mouse from the unit. The 
T4600C's active-matrix dis- 
play received only a "fair" 
overall rating because its colors 
are relatively dull and its view- 
ing angles are limited com- 
pared to the Sharp and NEC 
displays. 

The trackball on the third- 
runner-up AST PowerExec 
4/33SL-ColorPlus sits a little 
off-center on the front of the 
system, and you can easily con- 
trol the screen cursor while 
keeping your hands on the key- 
board. 

Four of the five systems in 
the High Performance cate- 
gory (40 MHz and faster) con- 
tain Intel clock-doubled 66- 
MHz processors; the Texas 
Instruments TravelMate 4000E 
WinDX2/50 (it comes with ei- 
ther an active-matrix or dual- 
scan display) contains a 50- 
MHz clock-doubled chip. 

The Texas Instruments Trav- 
elMate 4000E WinDX2/50 
contains an efficient memory 
subsystem and competes with 
notebooks with faster proces- 
sors. It outperforms the 66- 
MHz Model 6500T in the Mi- 
crosoft Word and Lotus 1-2-3 
for Windows benchmarks. 

The Olivetti Philos 44c and 
Gateway 2000 ColorBook 
486DX-33 round out the Low 
Cost category. Both provide 
over 3 hours of battery life on 
their standard NiMH battery 
packs. The Olivetti's active- 
matrix color display is manu- 
factured by Sharp and offers 
much better color quality than 
the Gateway 2000's passive- 
matrix display. However, the 
33-MHz Gateway 2000 out- 
performs the 25-MHz Olivetti 
model by almost 20 percent. 

The Gateway 2000 Color- 
Book's retractable mouse, po- 
sitioned below the keyboard, 
is serviceable except that the 
ball and buttons are small. Sta- 
tus indicators are scarce and 
can be difficult to read. 


KEY 
Poor A Fair AA 
Good AAA Excellent AAAA 


BYTE 


BEST 


Looking for the very best color? 


=] eae YEE Sharp PC-8650 


co 
= 


orrsite service. 


BEST 

RUNNER-UP 
RUNNER-UP 
RUNNER-UP 
RUNNER-UP 


PRICE 
Sharp PC-8650 $3699 
NEC UltraliteVersa 33C $5428 
Toshiba T4600C $4898 
AST PowerExec 4/33SL-ColorPlus — $4565 
Mitac Micronote Model 4021G/CT $6215. 


CPU 


DX/33 
SL/33 
51/33 
51/33 
DX/33 


This notebook sells for more than $1700 less than the runner- 
up NEC UltraliteVersa 33C and gets an "excellent" screen- 
quality rating with its 8.4-inch active-matrix display. You can 
view images from a wide range of angles, and the display's 
colors are sharp and crisp. The system offers the second-best 
overall performance among 33-MHz color notebooks and is particularly 
proficient in doing disk-intensive tasks. The PC-8650 ran for more than 

20 minutes longer on battery power than the UltraliteVersa 33C did. You 

can add up to 20 MB of RAM to the Sharp notebook. and the company offers 


WINDOWS 
SPEED 
3.76 
3.97 
3.58 
3.23 
4.31 


EASE OF — BATTERY LIFE 
USE (HOURS:MIM) 
AAAA 3:03 
AAAA 2:41 
AAA 4:34 
AAA 350 
AAA 4:09 


SCREEN 
QUALITY 
AAAA 
AAAA 
АА 
AAA 
AAA 


When color quality and speed matter... 


BEST 

RUNNER-UP 
RUNNER-UP 
RUNNER-UP 
RUNMER-UP 


PRICE 
Austin 466T $4499 
Micro-nternational HCP Model 6500T $4100 
AMS 5366 ACT $4875 
TI TravelMate 4000E WinDX2/50 $4678 
Austin 466D $2999 


CPU 


DX2/66 
DX2/66 
DX2/66 
DX2/50 
DX2/66 


WINDOWS 
SPEED 
6.27 
9.95 
6.63 
5.34 
6.10 


HIGH PERFORMANCE Bobi 


The Austin 466T features a large 9.5-inch backlit active-matrix display and provides 
the second-best overall performance among color 66-MHz 486DX2-based systems. 
The unit is adept at running Windows graphics, thanks to its fast Western Digital 

| 90C24 video-processor chip. A standard NiMH battery provides average life of a 
little over 3 hours. You can install up to 32 MB of RAM and a 340-MB hard drive. 
The integrated trackball is centraily located, which makes it easy to use for both 
right- and left-handed people. 


EASE OF BATTERY LIFE 
USE (HOURS-MIN) 
AA 3:11 
AAA 315 
AAA 2:18 
AAA 2:23 
AA 3:19 


SCREEN 
QUALITY 
AAA 
AAA 
AAA 
AAAA 
АД 


Need top-quality color and economy? 


BEST 

RUNNER-UP 
RUNNER-UP 
RUNNER-UP 


Low COST LLL 


With a retail price of $3699, this unit is an outstanding value for an active-matrix color 
notebook (see Best Overall, above). An LCD indicator panel, located on the screen hinge, 
is visible when the system is open or closed. Easily accessible compartments are 
provided for expansion, and a sliding eject button is included for the system's Type II 
PCMCIA slot. System documentation includes all necessary information for novice and 
experienced users. For those who value flat-out speed over color quality, the first runner- 
up Austin 4660 offers a 66-MHz 486 for less than $3000. However, the quality of its 


dualtscan screen doesn't match the Sharp's. 


PRICE 
Sharp PC-8650 $3699 
Austin 466D $2999 
Olivetti Philos 44c $3720 


Gateway 2000 ColorBook 486DX-33 $2964 


CPU 


DX/33 
DX2/66 
SL/25 
DX/33 


WINDOWS 
SPEED 
3.76 
6.10 
2.80 
3.42 
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EASEOF BATTERY UFE SCREEN 
USE (HOURS-MIM) QUALITY 
AAAA 3:03 ААА А 
АА 3:19 А А 
ААА 3:12 ASA 
AAA 6 А 


SCREEN 
SIZE (IN.) 
8.4 
9.4 
9.5 
9.5 
9.5 


SCREEN 
SUE (ІК.) 
9.5 
8.5 
9.5 
8.4 
9.5 


SCREEN 
SIZE (ІМ) 
8.4 
9.5 
8.5 
9.4 


SCREEN 
TECHNOLOGY 
Aclive 
Aclive 
Aclive 
Active 
Active 


SCREEN 
TECHNOLOGY 
Active 
Active 
Active 
Active 
Dual scan 


SCREEN 
TECHNOLOGY 
Active 
Dual scan 
Active 
Passive 
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Heavy duty 
computing 
used to require 
a heavyweight 
workstation. 


Until now. 


Now you can take all the power of your desktop SPARC” 
workstation with you wherever you go. 

Introducing RDI’s PowerLite” — an 8.5 pound portable 
microSPARC" workstation with the internal disk capacity 
and memory to perform all your desktop functions. 

And, for the first time in portable computing history, you 
can equip your portable with a high resolution 1024 x 768 color 
active matrix LCD. Unmodified Solaris ensures compatibility 
with thousands of SPARC applications. Plus, a high speed 
internal FAX/modem allows you to send and receive 
information from anywhere. 

Call us at 1-800-RDI-LITE 
for more information on portable | р, [) | 

4 COMPUTER CORP. 


workstation solutions. 


Circle 166 on Inquiry Card (RESELLERS: 167). 


Lightweight, slim-line package: 8.5 pounds with battery 
Desktop compatibility: 1024 x 768 high resolution color LCD 
10096 compatibility with thousands of SUN applications with 
unmodified Solaris? 1.1C or 2x 


Power and upgradeability: 50 MHz microSPARC with over 
1 GB internal disk capacity and 80 MB memory 


Unrestricted operation: Battery, keyboard with integrated trackball, 
internal FAX/modem allowing anywhere, anytime computing 
Workstation connectivity: Ethernet, SCSI, serial, parallel, 
keyboard! mouse, external monitor 

Peripheral Expansion Unit providing two SBus slots and two 

3,5" SCSI device expansion bays 


© 1994, RDI Compotet Corporation. PowerLite m a tradens of RDI Computer Corp. Solars apd ай Spare trademarks are trademarks of ergistered trademarks 
of SPARC Inermarional, Inc. micmSPARC is homer excluuvely m Sum Mácroryurma, Inc. Products bearing SPARC trademarks zte beers} upon an archirraxure 


BEST DESKTOP REPLACEMENT 


—— iha processing power One system for the office and the road... 
of 486-class CPUs, all the note- 
books in this review could qual- NEC UltraliteVersa 33C 
ify as desktop replacements. — 
However, we limited the field to 
systems that provide external res- 
olutions of up to 1024 by 768 


ссе This notebook is among the top performers in its class, and its active-matrix 


үз color display is second to none. The NEC computer outruns the Toshiba T4600C 
19233 and AST РомегЕхес 4/33SL-ColorPlus in all our application-based and lowfevel 


pixels, accept 300-MB or larger сс benchmarks. The efficiency of the NEC's IBM hard drive subsystem Is evident in 
hard drives, and support a dock- the FoxPro test (2.4 times faster than the baseline notebook). The unit is also 
ing station. Fourteen qualified. proficient in the Windows low-level benchmarks: It achieved a 4.6 score compared to 2.7 and | 
The NEC UltraliteVersa 33C 2.2 for the Toshiba and AST notebooks, respectively. The UltraliteVersa 33C has а welFspaced keyboard, and a stan- 
and the two other notebooks dard cabled mouse attaches to either side of the unit to accommodate both right- and left-handed users. An LCD indi- 
ranked for Best Overall (33 MHz cator window clearly displays status information (e.g., battery-charge level), and the system's documentation stands 
or slower) contain 33-MHz out for its clarity and comprehensiveness. The notebook supports only 12 MB of RAM, but it accommodates a 340- 
486SL processors and feature MB IDE hard drive, and its optional ($609) expansion chassis provides two ISA expansion slots and two drive bays. 
9.5-inch active-matrix displays. 
The Ultralite Versa's display pro- OVERALL — EASEOF BATTERY LIFE — SCREEN SCREEN — MAX 
duced the highest overall screen PRICE CPU SPEED USE (HOURS:MIN) — QUALITY — TYPE RAM (MB) 
quality for this application and ВТ NEC UltraliteVersa 33C $5428 5033 352 ДААА 2:41 AAAA Color 12 
tied for the best within our en- RUNNER-UP Toshiba T4600C $4898 5133 3.13 AAA 434 AA Color 20 
lire test sample. RUNNER-UP AST PowerExec 4/33SL-ColorPlus $4565 51/33 2.99 AAA 3:50 AAA Color 32 
The Micte-mtübrhadondlHCP = ee Sk нмчн.-[_С̧С___: 


For speed and flexibility... 


DOTS RAA" FT, led = Micro-International HCP Model 6500M 


VL-Bus video and IDE interfaces contribute to fine overall performance: The notebook 
is 2.8 times faster than the baseline machine in the disk-intensive FoxPro benchmark. 
Priced almost $2300 less than the AMS 5366 ACT, the Model 6500M is also among 
the top three systems in battery life. it ran for close to 5 hours on Its nickel-cadmium 
battery pack. The unit features a large 9.5-Inch monochrome display, supports up to 
VL-Bus [DE interface in the 20 MB of RAM, and accommodates a 340-MB hard drive. The optional $520 expan- 
Model 6500M, which ran the = | Aa sion chassis provides four ISA expansion slots and two drive bays. The system fea- 
fastest in our disk-intensive Fox- tures a comfortable keyboard, and its trackball is solid and easy to control. If speed and color are requirements, the 


Performance Series, Model 
6500M, takes top honors in the 
High Performance category (40 
MHz or faster). Three of the four 
leaders in this category contain 
active-matrix color displays. The 
Model 6500M was the mono- 
chrome exception. 
Micro-International uses a 


Pro benchmark. AMS 5366 ACT outran the closest competitor in this group by almost 10 percent. 
The Austin 466D stands out 

in our Low Cost category (sys- OVERALL ЕАЅЕ ОР BATTERY LIFE — SCREEN SCREEN МАХ. 
tems below $4000) with its PRICE СРИ SPEED USE (HOURS:MIN) © QUALITY ТРЕ RAM (HB) 
$2999 price tag. All three ranked BEST Micro-International HCP Model 6500M $2600 — DX2/66 4.56 АДА 454 AAA Mono 20 
systems in the Low Cost cate- RUNNER-UP AMS 5366 ACT $4875  DX2/66 5.42 AAA 2:18 AAA Color 32 
gory contain dual-scan displays, RUNNER-UP Austin 466T $4499  DX2/66 4.98 AA 3:11 AAA Color 32 
which help reduce cost but pro- RUNNER-UP Micro-International HCP Model 6S00T $4100 DX2/66 4.73 ААА 3:15 AAA Color 20 


vide below-average color qual- 
ity when compared to active- Need low cost and high speed? 


matrix color models. 
LOW соѕт — EMI IL 


With a list price of $2999, the Austin 466D is the most economical desktop replacement we 

ranked. It also significantly outperforms the runners-up. It is particularly proficient in video-in- 

tensive benchmarks, thanks to its Westem Digital 90C24 video-processor chip. The notebook 

can display up to 256 colors (1024 by 768 pixels) on an extemal monitor. Colors produced 

on Its dual-scan display were nondistinct, and its range of viewing angles Is relatively small. 

= NENNEN However, display quality was not a strength for any of the notebooks ranked in this category. 
The Austin 466D can hold 32 MB of RAM and a hard drive of up to 340 MB. Its $299 expansion chassis accepts two 
ISA expansion cards and two 3'/rinch storage devices. An integrated trackball is located in the middle of the unit. 


Rankings for This Application Considered 


OVERALL EASE OF BATTERY LIFE — SCREEN SCREEN MAL 


PRICE CPU SPEED — USE (HOURS:MIN) — QUALITY ТҮРЕ КАМ (МВ) 
КЕҮ BEST Austin 466D $2999 DX2/66 480 АА 3:19 AA Color 32 
Poor d Fair АА RUNNER-UP Eurocom 8200D $3500 | DX2/66 3.17 AA 3:29 AA Color 20 


RUNNER-UP Sager NP746D $3075 DX2/66 3.66 AAA 2:00 A Cotor 16 
Good AAA Excellent AAAA io li ips c —— c 
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486-BASED PORTABLES 


bes 
4 
le 
И 
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ultimedia’s ability to combine 
text, graphics, animation, and 
sound to produce interactive 
presentations is no longer tied 
to the desktop. We tested three portable 
486s from BitWise, Scenario, and Toshi- 
ba that include sound cards, CD-ROM 
drives, speakers or headphones, and mi- 
crophone support. All three comply with 
the Multimedia PC Marketing Council’s 
recently updated MPC standard. 

The BitWise Model 466/ACP, Sce- 
nario DynaVision IVMM, and Toshiba 
T6600C/CDV support maximum 16-bit 
sound-sample sizes, with sample rates 
of up to 44 kHz for recording digitized 


sound, and each can generate MIDI | 


synthesized sound. The BitWise note- 
book uses Creative Labs' Sound 
Blaster card, the DynaVision IVMM 
contains a custom configured 
Portable Sound Plus 
card from Digispeech, ( 
and the Toshiba note- 
book's sound is gener- | 
ated by MediaShare’s ` 
Mambo (i.e., a DVI/ "us 
Ethernet card). ТООЛ 
Each system in- 
cludes a speaker or headphone system. 
The type of audio system you need de- 
pends on the sound quality you desire, as 
well as considerations like space and 
whether the sound needs to be heard by 
others. The Scenario system uses an ex- 
ternal speaker (1.8 by 2.8 by 7 inches) 
that plugs into the side of the unit. It 
features a volume control and a head- 
phone input jack. BitWise provides 
small stereo headphones for its multi- 
media unit, and the Toshiba’s sound 
plays through two speakers located on 
the front of the system. 


CD-ROM DRIVES 

All three systems use CD-ROM drives 
that support CD Audio, CD Extended 
Architecture, and Kodak Photo CD mul- 


HOW THEY COMPARE 


BitWise Model 466/ACP $7995 
Scenario DynaVislon МММ $6995 
Toshiba T6B00C/CDV $8999 


=d 

r Ls i | = на - . ы s 
IET aur T" 8 = 

P cea B 


DX2/66 435 
DX2/50 4.47 
DX2/66 4.64 Good 


tisession standards. 
(Single-session Ko- 
dak Photo CD play- 
ers can show only 
pictures recorded in 
the initial session, 
while multisession 
players can show 
pictures added after _ 
the first recording.) ИЕГЕР 
Each unit uses SCSI CD-ROM inter- 
faces. The CD-ROM data transfer rate 
for the DynaVision IVMM is rated at 
up to 330 KBps; the Toshiba and Bit- 
Wise notebooks are rated at a maximum 
of 300 KBps. The BitWise’s CD-ROM 
drive provides the 
| fastest rated average 
access time (280 ms); 
the average access 
time on the Scenario 
and Toshiba notebooks 
is 200 ms. 
Scenario's DynaVi- 
sion IVMM was the 
a lightest system at 11.6 
| € pounds, while the Bit- 
^ Wise and Toshiba units were 
hulking at 22 and 19.3 pounds, respec- 
tively. All three systems are reminiscent 
of early portable units. The BitWise 
Model 466/ACP uses a lunch-box-style 
case with a keyboard that 
snaps off the front of the 
box to expose a display 
that tilts forward. The ' 
Toshiba T6600C/CDV re- 
quires a great deal of desk 
space (4.7 by 15.4 by 12.6 
inches), but it features a de- 
tachable keyboard. 
Scenario's DynaVision 
IVMM consists of a Texas In- 
struments TravelMate 4000E 


wanes ede TIS 


Mobile Multimedia 


high-quality active-ma- 
trix color display. We 
rated the color quality 
of the BitWise and Sce- 
nario screens slightly 
higher than the Toshi- 
ba display. However, 
the Toshiba's screen is 
the largest of the 
three—10.4 inches diagonally. 

The Scenario's notebook design lim- 
its its memory expansion to 20 MB and 
the number of keys to 83. The BitWise 
and Toshiba notebooks use full-size 101- 
key keyboards and support 32 and 40 
MB of RAM, respectively. 


PERFORMANCE 


Each system delivers similar overall 
performance. The Toshiba and BitWise 
notebooks contain 66-MHz DX2 proces- 
sors (the BitWise also features a 128- 
KB secondary memory cache). The Sce- 
nario DynaVision uses a 50-MHz DX2 
CPU, but it can compete with systems 
with higher clock speeds because of its 
efficient memory architecture. 

A final note: The recently introduced 
Panasonic CF-V21P arrived too late for 
testing, but its unique features deserve 

m mention. The CF-V21P is the first 
notebook to support an internal 
3'2-inch CD-ROM drive. The 

CD-ROM drive slot also accepts 
a floppy drive, a second battery 
pack, or a TV tuner 
) with VCR input. The 
system features an 
upgradable 50-MHz 
486DX2 CPU, expands 
to 20 MB, and supports a 
200-MB hard drive. The 


WinDX2/50 look-alike mounted Scenario DyraVisionivaM portable accepts three detach- 


on top of a lower unit that houses a 
CD-ROM drive and sound board. This is 
the only one of the three that runs on 
battery power. 

These three multimedia units all use a 


OVERALL EASE OF SCREEN 
SPEED QUALITY 


Excellent 
Excellent 
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Active-matrix color 
Active-matrix color 
Active-matrix color 


able displays (i.e., mono- 
chrome, 10.4-inch active-matrix color, 
and a pen-operated module that fits over 
the keyboard). It supports external res- 
olutions of up to 1024 by 768 pixels. 


9.6х16х8.2 
3.4x11xB.5 
4.7x15.4x12,6 


For some time, Remote 
LAN Node® has been ac- 
— as the best 
remote 
TIT ETE LA cil | node 

| solution 
you can 
| buy, let- 
| ting users 
=" dial into 
i 7 their 
КІМ: сотеѕ ss preconfi шй LANs 


ona at үр le , and work 
486 server for 4, 8 or 1 в 
simultaneous users, or as JUSt as if 


software-only for 2-16 they were 
simultaneous users. ] ll 
ocally 
connected. And it's been pro- 
ven in use across the world. 
Now RLN" 2.0 has really left 
the others in the dust. 

RLN now supports token- 
ring as well as Ethernet. In 
fact, you can access either 
one with the same client 
software. RLN is the only 
remote access solution that 
works in virtually any single 
or interconnected network 
environment. 

There's also new SNMP 
support, and a built-in 
Windows -based Remote 
Manager console for server 
management from any 
remote PC. You can also 
simultaneously update user 
information on multiple 
servers from a single loca- 
tion. And RLN has a 
Custom Client Build 


utility, so configuring 


rs 


NetWors 


BETWEEN RLN AND OTHE 
REMOTE ACCESS SOLUTIONS. 


I 
|| 
I 
| 
| 

i 


your remote clients is easier. 

RLN has always included 
powerful security features. 
But now that we’ve added 
enhanced data 
encryption, pass- 
word aging and 
support for 
Challenge 
Handshake | 
Authentication 4 
Protocol 
(CHAP), it’s 
the most 
secure solution 
you can buy. 

So call for 
more infor- 
mation and 
a free demo 
copy of RLN software that 
will let you dial in and see 
what it’s like to be a remote 
node. We'll also send you an 
informative white paper on 
remote computing. 

Like RLN users the 
world over, you'll see what 
lengths we've gone to, to 
make sure no other remote 
solution comes close. 

1-800-348-3221, ext. 57DD* 


[2 CA 
The Freedom To Communicate. 


“Or call (404) 475-8380. © 1994 Digital Communications 
Associates, Inc. All rights reserved. DCA and Remote LAN 
Node ave registered trademarks and RLN is a trademark of 
Digital Communications Associates, Inc. Windows is a trade- 
mark of Microsoft Corporation. All other trademarks are the 
property of their owners. 


Circle 89 on Inquiry Card (RESELLERS: 90). 


486-BASED PORTABLES 
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THE BEST 


ubnotebooks are the lightest 
and smallest DOS and Win- 
dows portables. However, 
there is a trade-off between 
portability and functionality. By 
definition, all came with external 
floppy drives and downsize key- 
boards (the Gateway models also 
have nonstandard I/O ports). But 
subnotebooks are also competi- 
tively priced: The average price 
(not including the $2300 color 
Sager NP440C) was $2183. 

We tested eight subnotebooks 
with traveling weights (i.e., sys- 
tem, external 3^-inch floppy drive, 
AC adapter, and power cord) of 
under 7 pounds. While the system 
size and weight of a subnotebook 
are less than a notebook, keep in 


UBNOTEBOOKS 


SL-ENHANCED CPUS: POWER MISERS, BUT RARE 


The Mitac Micronote Performance Model 4021G/CT is the only notebook in this re- 
view that uses an SL-enhanced processor (33-MHz 486DX). It provides the second- 

longest battery life [4 hours, 9 minutes) among active-matrix color notebooks. The 
Mitac Micronote Lite Subnotebook Model 4010F and Sager NP440C subnotebooks 
also make use of SL-enhanced technology (25-MHz 486SX processors). The Model 
4010F's battery life (2 hours, 57 minutes) is slightly below average for subnote- 
books. The NP440C contains a passive-matrix color display that limits its battery life 


(1 hour, 55 minutes) in our Thumper 2 battery test. 

Utilizing Intel's system management mode, the SL-enhanced technology provides 
the necessary power for applications while the system is conserving energy. Active 
power management turns hardware components on and off on an as-needed basis. P 
SL-enhanced technology | uses clock-throttling, where the CPU can distinguish between 
the amount of power needed to run at a lower clock frequency (e.g., for a word pro- 
cessing application] or at a higher clock frequency. Stop Clock lets the 486SL CPU 
operate at any frequency (from 0 MHz to the maximum), and Auto Idle automatically 


mind that traveling with all the re- 
lated subnotebook components can 
be cumbersome. For example, the 
average weight of a subnotebook 
and battery was only 4 pounds, but when you add the external 
floppy drive and AC adapter, the average weight increases to 
6 pounds. 

All the subnotebooks we tested support VGA resolution 
(640 by 480 pixels) and feature passive-matrix monochrome 
LCDs, except for the Sager NP440C, which uses a passive- 
matrix color LCD. In this section, we named only a Best 
Overall winner; we found that overall performance and sys- 
tem prices among these units were too similar to justify High 
Performance and Low Cost rankings. 

Subnotebooks may be small, but they don't necessarily 
lack expansion capabilities. The eight subnotebooks support 
up to 20 MB of RAM, and you can configure them with IDE 
hard drives ranging in capacity from 120 MB (Sager NP440C 
and Altima Traveler) to 200 MB (Caf 486 Subnote). With 
their 486 processors, external keyboard ports, and support of 
external monitors in resolutions of up to 1024 by 768 pixels 
(the Altima Traveler is limited to 640 by 480 pixels exter- 
nally), these subnotebooks 
can function well on the 
desktop. Each of the sub- 
notebooks we tested provides 
a Type II PCMCIA slot for 
network adapters or mo- 
dems. 

The Zenith Data Systems 
Z-Lite 425SL Model 170W 
and Packard Bell Diplomat 
170M Subnotebook pro- 
duced the highest overall rat- 
ings. However, the runners- 


Rankings for This Application Considered 
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reduces the average power that a 486DX2 CPU consumes by as much as 10 percent. 


up provided some strong overall competition, and unranked 
subnotebooks made strong showings in individual tests. 

The Altima Traveler is a close second to the Zenith unit in 
battery life, running for close to 4'4 hours on its NiMH battery 
pack. The system's 8-inch monochrome display received the 
highest screen-quality rating among subnotebooks and stands 
out for its smooth transitions from light to dark areas. Per- 
formance is not this 25-MHz system's strength, because it 
possesses a relatively slow memory subsystem. The Altima 
Traveler features a high-quality keyboard, and its LCD indi- 
cator panel is visible when the unit is open or closed. An in- 
tegrated trackball is located above the keyboard on the right- 
hand side of the system. 

We tested two versions of the Gateway 2000 HandBook. 
They're identical except for their CPUs (486SX/25 and 
486DX2/40). Besides being the smallest (1.6 by 9.75 by 5.9 
inches) and lightest (5.1 pounds, with accessories) subnote- 
books we received, their Sanyo screens offer similar gray- 
scale quality and an overall "excellent" rating. However, the 
HandBook display is only 4 inches high and 7.9 inches mea- 
sured diagonally. Battery life is only around 2'/ hours, the 
shortest among monochrome subnotebooks, using their stan- 
dard NiMH battery packs. 

The 40-MHz 486DX2 HandBook provides better overall 
performance than its cousin. However. the 40-MHz model's 
memory subsystem is slow, and the unit performs poorly in 
BYTE's Windows VGA tests. The 25-MHz HandBook is 
among the slowest subnotebooks in its class. The parallel 
port on both Gateway units is nonstandard and requires a spe- 
cial adapter (which could be easily lost) to connect a printer 
or the external floppy drive. The HandBooks' eraser-shaped 


What do all these 
products have 
П соттоп? 


They're all compatible" with 


PORTABLE, „а, 


PORT-ABLE Sound Plus makes it presentations will be a breeze, and So, go ahead, be compatible. It’s easy, all 
possible to put 16 bit Stereo CD quality because it's the most advanced you have to do is plug PORTABLE 
where it really counts. technology based on Digital Signal sound Plus into your parallel port and 
No matter which one of these fine software Processing, you can be assured that you you're ready for beautiful playback or 
programs you use, with PORT-ABLE are getting the highest quality sound recording anytime, anywhere. 

Sound Plus lighting up those available in the market today. Now, doesn't that sound great! 


sO Liu TT ON 6 


-— = Corporate Office: 2464 Embarcadero Way, Palo Alto, CA 94303 
pore att cent ас аа Telephone (415) 494-8086 FAX (15) 494-8114 

“All other product names are trademarks or registered Sales Office: 550 Main Street, Suite J, Placerville, CA 95667 
trademarks of their respective Owners. Telephone (916) 621-1787 FAX (916) 621-2093 


Circle 184 on Inquiry Card. 


Science has found a 
cure for snoring. 
At least 

presentation. 


It’s the new Phaser” 220 color printer by Tektronix It's соте with an airbag. The Phaser 220 also offers true 


affordable. It’s easy to use. And it’s the best 
way to keep people awake without the use of 
costly stimulants. How? Quite simply, amaz- 
ing color. The Phaser 220’s SuperCell 600° 


technology allows you to print a 


whopping 600 x 300 dots-per-inch. = 


a 4T ү 
| 


And in lay terms, that’s a lotta dots. = 


== = 
And a lotta dots means your annual Qe m 


reports will yodel, your pie charts 


during your 


Adobe" PostScript" Level 2 and supports PCs, 
Macs, workstations and just about every net- 


work interconnect. Add to this the fact that 


me it's reliable, has multiple paper trays and a 


huge print capacity and you've got 


M 


\ 


i 


Ш 


yourself one tough workhorse. For a 


ie be 


| 


free Phaser 220 print sample or the 


qi 
s 


T 
1 
| 
ШЕ 


n 


. name of your nearest Tektronix deal- 


i 


er, call 800/835-6100, department 


" ‘ The Phaser 200 series starts at a suggested retail price " | 
will do backflips and your bar graphs ул $2,995. Who savs money can't buy happiness? 34J. For faxed information, call 


will announce their presence with authority. Plus you get 503/682-7450, and ask for document #5003. But don’t 


all this great color at two pages per minute on most com- wait too long. Because business is getting more and more 


mon laser papers. At this speed, it should Tektronix competitive. And if you snooze, you lose. 


Phaser is a trademark of Tektronix, Inc. PostScript is a trademark of Adobe Systems, Inc. All other marks are trademarks or registered trademarks of their respective companies. 
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pointing device, EZ Point, 
mimics IBM’s acclaimed 
TrackPoint II but lacks its ease 
of use (see the text box “New 
Pointers” for details). 

The unranked (see the “Roll 
Call” on page 180) Mitac Mi- 
cronote Lite Subnotebook 
Model 4010F outperforms the 
other 25-MHz subnotebooks in 
each of the application-based 
benchmarks due primarily to 
its fast memory subsystem. It 
ran for about 3 hours on its 
nickel-cadmium battery pack, 
and its monochrome display 
produces average gray scales 
but an overall rating of “fair.” 
The Mitac Model 4010F’s ex- 
ternal floppy drive plugs into 


BYTE 


BEST 


| SUBNOTEBOOKS | 


For small size without compromise... 


IIR 0:243: 45-18 EI Packard Bell Diplomat 170M Subnotebook 


par 


This slimline, modular unit (and its more expensive look- 
alike from Zenith Data Systems) competes with similarly 
Fs equipped monochrome notebooks in performance. The 
= ыш AC adapter on both systems attaches to the back of the 
external 3'/-inch floppy drive. The combined unit then 
attaches to the left-hand side of the system, giving the appearance 

of one seamless unit. A detachable trackball screws onto the front 

of the system and can be used by either hand. However, the keyboards 
are very small and will take some time for touch-typists to adjust to. 
Both units ran for over 4 hours on their NiMH battery packs. Both 


use identical 8.5-inch monochrome displays that produce slightly above average gray scales and an overall “ex- 


cellent" screen-quality rating. 


SUBNOTEBOOK EASE OF 


BATTERY LIFE SCREEN 


a PCMCIA slot, leaving one SCREEN MAX 

available slot when in use, and PRICE CPU OVERALL SPEED (Е  (HOURSMIN) QUALITY ШЕПН) HARDDISK (MB) 

its integrated trackball is cen- BEST PB Diplomat 170M Subnotebook $2100 50/25 2.65 AAA 4:04 AAAA 8.5 170 

tered ona hand-rest below the RUNNER-UP 205 Z-Lite 425SL Model 170W $2499 SL/25 2.65 AAA 4:22 AAAA 85 170 

keyboard, which is ideal for ЧР Altima Traveler $2499 51/25 2.44 AA 4:21 AAAA 8.0 120 

right- and left-handed users, "NEP Gateway 2000 HandBook 486SK25 $1495 SX/25 2.38 AAA 2:37 AAAA 79 130 
RUNNER-UP Gateway 2000 HandBook 4850Х2-40 $1995  DX2/40 2.98 AAA 2:37 AAAA 7.9 130 


The eject switches for the 
PCMCIA slots are located on 
the front of the case and are not 
labeled. Function keys arc half- 
size, and arrow keys arc not 
separated from the cursor di- 
rection keys. 

The Sager NP440C's 8-inch 
Sanyo passive-matrix display 
delivers acceptable color. How- 
ever, the tradc-off for color is 
battery life—the unit runs for 
only 2 hours on its nickel-cad- 
mium battery pack, which is 
over an hour less than the av- 
erage for subnotebooks. The 
NP440C performed well in our 
application benchmarks, with 
an overall score of 2.43, which 
makes it the third fastest among 
subnotcebooks tested. Function 
and special keys (e.g., Page- 
Down, PageUp, Home, and 
End) are half-size, and LED in- 
dicators, the suspend switch, 
and brightness/contrast con- 
trols are bunched together 
above the keyboard, which 
saves space. The NP440C's in- 
tegrated trackball sits to the 
right of the keyboard, which 
places your hand in an awk- 
ward position. 

The Caf 486 Subnote fea- 
tures a high-quality keyboard 
with average-size keys. Its in- 


KEY 
Poor A Fair AA 
Good AAA Excellent AAAA 


tegrated trackball and buttons 
are located below the keyboard 
at opposite ends of the system, 
and its external 3'4-inch floppy 
drive is bigger and bulkier than 
those provided with other sub- 


notebooks. The Caf's Toshiba 
IDE hard drive subsystem per- 
formed well in our disk-inten- 
sive benchmarks. However, 
with an overall score of 2.39, it 
ranks in the second half of the 


Lithium Promises Longer Battery Life 


subnotebook field. The stan- 
dard nickel-cadmium battery 
provided over 3 hours of life, 
and the unit’s monochrome dis- 
play stands out for its gray- 
scale quality. 


Lithium is a volatile and potentially explosive chemical that nevertheless may become the 
power source of choice for rechargeable batteries. Several American and Japanese 
companies are currently working to commercialize the chemical. 

Nickel-cadmium batteries, currently the most common used in portables (18 in our 
sample used them), may gradually be phased out because of memory-drain problems. 
Recharging a nickel-cadmium battery that’s not fully discharged can keep the battery from 
ever being fully charged again. NiMH (nickel-metal-hydride), which doesn’t suffer from 
this problem and can last longer, has become an alternative for some vendors; we tested 
17 notebooks that used this battery chemistry. 

Recently, Toshiba introduced the Portégé T3400 series of subnotebooks, which are the 
first portables to use rechargeable lithium-ion batteries. The Portégé was introduced too 
late to be tested for this report, but Toshiba claims that a lithium-ion battery will provide 75 
percent longer life for the same weight as a nickel-cadmium battery and 50 percent more 
life than a standard NiMH battery of equal weight. Lithium-ion batteries do not suffer 


from memory drain. 


Lithium-polymer batteries, being developed by Valence Technology, may become 
another lithium-based power source. Still in its early development, the lithium-polymer 
battery looks like a sheet of plastic about the size of a playing card. Valence Technology 
claims that it weighs 75 percent less and will run four times longer on a single charge than 
a nickel-cadmium battery of similar weight. Lithium-polymer batteries can be molded into 
any shape. The batteries support high-energy densities, do not have memory-drain 
problems, and use environmentally safe materials. However, lithium-polymer batteries 
have a limited life cycle of 175 hours and arc not expected to be economically viable for 


several years. 
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HONORABLE MENTIONS 


We liked the AST PowerExec 4/33SL-ColorPlus's | The modular subnotebook 
integrated tilt stand. Two adjustable pins located under the unit design used by the Zenith Z- | 
let you adjust the Lite 425SL Model 170W and 
typing position of Packard Bell Diplomat 170M 
the keyboard (simi- Subnotebook results in a very 


lar to a typical AT- slimline appearance. The AC adapter “~~ 
compatible key- | snapsonto the back of the unit's external 
board), resulting in | floppy drive. The combined unit then attaches to the left-hand 
less strain on your side of the system via a small cable that protrudes from the 

! hands and wrists. floppy drive. A separate cable for the AC adapter is included 
that lets you bypass the floppy drive and connect directly to 
the system. 


486-BASED PORTABLES 


Unique features of the Olivetti Philos 44 (and 
Philos 44c) separate it from the rest of the notebook — ڪڪ‎ SS 
systems. Its keyboard flips up on hinges (no tools are 

needed) to provide easy access to its removable hard drive 


Typical integrated pointing devices can be 


cumbersome for left-handers. The 


and battery pack. A 

mouse pops out from cabled PS/2-style mice provided with 
the right-hand side of |: the NEC UltraliteVersa 33C and NCR 
the unit with the 


Safari 3180 alleviate this problem 


۳ 
М 
Q 
û 
ا‎ 
Y 
й 
a 
ad 


click of a button, and 
a dedicated numeric 
keypad is positioned 


by attaching to either 


side of the notebook. 


above the keyboard. These mice provide full 
An integrated Windows functionality with better feel 
microphone is also 
— and control than most integrated 
a distinguishing 
feature. > trackballs or other pointing devices. 


Dubious Achievements 


To receive a generic manual after spending thousands of dollars for a new system is not reassuring to users who 
want and deserve expert technical support from the vendor. Aspen, Mitsuba, AMS, and Eurocom don't take the time or 
spend the money to produce their own documentation, which can be invaluable to both novice and experienced users. 

The manuals they include don’t mention specific vendor or product names and lack key items, such as troubleshooting tips, 
a glossary of terms, and an index. 


The Mitac Micronote Lite Subnotebook Model 4010F attaches 
a _ its external floppy drive through its PCMCIA slot. Although it’s an 

“ЖА innovative use of the latest technology, there are a few drawbacks. 
Because the floppy drive takes up a PCMCIA slot, it leaves you with only 


" aes ¶ one remaining slot. Also, you must disconnect the floppy drive to install 
VC ERES 
E a Type III PCMCIA card. 
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| Optional Built-in 5.25" 
M CDROM. The medium 
И with capacity for video 
| clips, graphics, photo CDs, 
or an entire set of manuals. 


performance 486"DX2. 
Blazing 66MHz, backed by our 
exclusive turbo cache, for unpar- 
alleled workstation performance. 


Two Full-length ISA Slots. WINE i Pe eet Pp sls ta prose rcc атат т, The T6600C offers a huge 
Connections are everything. : — MEME ри wealth of communication 
And this machine allows for ~ — E ita iip oa papa Mete sd and expansion options, 


um | n —h 
{кир |J 


plenty—Ethernet, video, м, | fe Ы EMM MN e S including a 16mm 
you name it. trie Г PES. uc reni ТИ TR NR PCMCIA 2.01 


compliant slot large 
enough for a hard 


drive! 


Fist Se US SES EP D o^ |r EE ү 
навни ВШ Stereo 
= f ~ ; i by aS s { x: | с | 
Quality audio adds 
another dimension 
to any program. 
LO p [es HIE With Microsoft® 
ses Sea E een ШИШИ | HEEE й Microphone” 
ITE boc me——— — MiaGsassaaseessesdageasecesaaaee | included, your 
teh D 8 >= ML 11232248424 2444 13024344222 SRMAN work can speak 


am аккын шин for itself. 


a, T 
(re = 


> i 
ii d i La V р ele - FE 
Qum AIC е ERA (ed АНЕ 


Take your entire show on the road. The new Toshiba T6600C Series represents 


the most advanced technology and muscle we've ever put into a portable. With its 
486™DX2 processor, dual ISA full-slot expansion, and huge storage options, the * МВ RAM expandable to 40MB RAM 


* 10,4” color active matrix TFT-LCD screen 


T6600C Series delivers the power and capacity for the most demanding portable + SVGA display with 640x480x256 color resolution 
applications. From network analysis to software development to full-blown + 510MB HDD 
multimedia, if you need to tour with a great deal of force, this is your system. * Two full length 16-bit ISA slots 

* One 16mm PCMCIA 2.01 compliant slot 


Feel the force. For your nearest dealer, call 1-800 457-7777. e Built in SCSI with eemal SCSL pon 


* Microsoft® Sound System” 


> • 5.25” half height 200ms double speed CD-ROM 
In Touch with Tomorrow scien t aaa 


ga B i * « MediaShare*Mambo” DVI*/Ethemet" board 
- (T6600C/CDV model only) 


© 1993 Toshiba America Information Systems, Inc. The Intel Inside logo is a trademark of Intel Corporation. All products indicated by trademark symbols are trademarked and/or registered by their respective companies. 
ess is a registered trademark, 
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ROL 


L CALL OF 


PORTABLES TESTED 


0 „9 
iy NOTEBOOKS 
a OVERALL BATTERY LIFE ERSE OF SCREEN 
@ VENDOR MODEL CPU DISPLAY TECHNOLOGY SPEED’ (HOURS: MIN) USE QUALITY 
: AMS, Inc. 5366 ACT DX2/66 Color Aclive 5.42 2:18 AAA AAA 
на Aspen Computer Universa DX2/66 Color Active 4.01 3:02 AA AA 
е AST Research, Inc. Bravo NB 4/25 S Color SX/25 Color Dual scan 2.33 1:56 AAA AA 
б AST Research, inc. Bravo NB 4/25 S Mono 5Х/25 Мопо Passive 2.32 2:55 AAA AAA 
AST Research, Inc. PowerExec SL/33 Color Active 2.99 3:50 AAA AAA 
^ 4/33SL-ColorPlus 
Ш Austin Computer Systems 466D DX2/66 Color Dual scan 4.80 3:19 AA AA 
i Austin Computer Systems 466T DX2/66 Color Active 4.98 3:11 AA AAA 
0 BitWise Designs, inc. Model 466/ACP DX2/66 Color Active 4.5 N/A AA АДДА 
£ Commax Technologies, Inc. Smaribook DX2/50 Mono Passive 2.87 2:25 АА ААА 
p Compaq Computer Corp. LTE Lite 4/33C SL/33 Color Active 3.35 2:23 AA AAAA 
(0 Digital Equipment Corp. DECpc 425SL SL/25 Mono Passive 2.59 5:56 AAA A 
0 Eurocom 8200D DX2/66 Color Dual scan 3.17 3:29 AA AA 
e Eurocom B200T DX2/66 Color Active 4.79 2:53 AA AA 
Gateway 2000 ColorBook 486DX-33 DX/33 Color Passive 2.87 3:26 AAA A 
= Gateway 2000 ColorBook 486SX-25 SX/25 Color Passive 222 3:49 AAA A 
t Micro-Intemational, Inc. HCP Performance Series, DX2/66 Mono Passive 4.56 4:54 AAA AAA 
Model 6500M 
ð Micro-Intemational, Inc. HCP Performance Series, DX2/66 Color Active 4.73 3:15 AAA AAA 
*Ё Model 6500T 
Ш Mitac U.S.A., Inc. Micronote Value SX/33 Color Passive 3.11 1:35 AAA A 
Model 4020G/C 
y Mitac U.S.A., Inc. Micronote Performance DX/33 Color Active 3.69 4:09 AAA AAA 
Model 4021G/CT 
@ Mitsuba Corp. Ninja Il/DX2-66 DX2/66 Mono Passive 4.62 5:05 AA AAA 
© NCR Corp. 3150 SX/25 Color Active 1.88 3:12 AAA AAA 
= NCR Corp. Safari 3180 1/33 Color ^ Active 345 2:54 AAAs AAA 
| V& NEC Technologies, Inc. UltraliteVersa 33C 51/33 Color Active 3.52 2:41 АААА AAAA 
Olivetti North America Philos 44 SL/25 Mono Passive 232 3:33 AAA A 
Olivetti North America Philos 44c SL/25 Color Aclive 2.52 3:12 AAA AAA 
Sager Midem Computer, Inc. NP746D DX2/66 Color Dual scan 3.66 2:00 AAA A 
Sager Midem Computer, Inc. NP846T DX2/66 Color Active 4.72 3:07 AAA AA 
Scenario, Inc. DynaVision IVMM DX2/50 Color Active 4.47 3:19 AAA AAAA 
VÀ Sharp Electronics Corp. PC-8650 DX/33 Color ^ Active 3.33 3:03 АААА — AAAA 
Tandy Corp. 3900HD SLC/25 Mono Passive 1.36 3:22 A AA 
Texas Instruments, Inc. TravelMate 4000E DX2/50 Color ^ Active 4.46 2:23 AAA AAAA 
WinDX2/50 
Texas Instruments, Inc. TravelMate 4000E DX2/50 Color Dual scan 4.56 2:23 AAA AA 
WinDX2/50 
Texas Instruments, Inc. TravelMate 4000E SX/25 Color Passive 2.72 2:20 AAA AA 
WinSX/25 
Toshiba America T4600C SL/33 Color Aclive 3.13 4:34 AAA AA 
Toshiba America T6600C/CDV DX2/66 Color Active 4.64 N/A ААДА AAA 
Zenith Data Systems Z-Note 433Lnp+ SL/33 Color Dual scan 3.20 3:30 AAAA A 
% Zenith Data Systems Z-Star 433VL Model 200 SLC/33 Mono Passive 1.50 4:26 AA ААДА 
Zenith Data Systems Z-Star 433VLp Mode! 200 SLC/33 Color Passive 1.55 3:39 AA AA 
SUBNOTEBOOKS 
Altima Systems, Inc. Traveler SL/25 Mono Passive 223 4:21 AA АДАА 
Caf Technology, Inc. 486 Subnote SL/33 Mono Passive 2.39 3:19 AAA AAA 
Gateway 2000 HandBook 486DX2-40 DX2/40 Mono Passive 2.56 2:37 AAA AAAA 
Gateway 2000 HandBook 486SX-25 SX/25 Mono Passive 2.18 2:37 AAA AAAA 
Mitac U.S.A., Inc. Micronote Lite Subnotebook SX/25 Mono Passive 2.56 2:57 AA AA 
Model 4010F 
Ф Packard Bell Electronics, inc. Diplomat 170M Subnotebook 51/25 Mono Passive 2.38 4:04 ААА ААДА 
Sager Midem Computer, Inc. NP440C SX/25 Color Passive 2.43 1:55 AAA A 
Zenith Data Systems Z-Lite 425SL Model 170W SL/25 Mono Passive 2.04 4:22 AAA AAAA 
Ф = BYTE Best. Key: Poor А Fair AA Good AAA Excellent AAAA N/A=Not applicable: notebooks did not include battenes. 
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PRICE 
AS TESTED 


$4875 
$4395 
$2850 
$2045 
$4565 


$2499 
$1708 
$1995 
$1495 
$2515 


$2100 
$2300 
$2499 


' Higher numbers mean better performance. 


POINTING 
DEVICE 


Integrated trackball 
integrated trackball 
Integrated trackball 
Integrated trackball 
Detachable trackball 


integrated trackball 
Integrated trackball 
Cabled mouse 
Integrated trackball 
Integrated trackball 
Detachable trackball 
Integrated trackball 
Integrated trackball 
Integrated trackball 
Integrated trackball 
Integrated trackball 


Integrated trackball 
Integrated trackball 
Integrated trackball 


Integrated trackball 
Detachable trackball 
Detachable trackball 
Cabled mouse 
Pop-out mouse 
Pop-out mouse 
integrated trackball 
Integrated trackball 
QuickPort mouse 


Detachable trackball 


Integrated trackball 
QuickPort mouse 


QuickPort mouse 
QuickPort mouse 


QuickPort mouse 
Cabled mouse 
Detachable trackball 
J-Mouse 

J-Mouse 


Integrated trackball 
Integrated trackball 
EZ Point 
EZ Point 
Integrated trackball 


integrated trackbail 


Integrated trackball 
Integrated trackball 


` DIMENSIONS 


(HxWxD) 


2 x 11.1x 8.58 
19x11x8.5 
17x11.7x8.8 
17x11.7x8.8 
1.98 x 11.5 x 8.5 


2x11.1x8.58 
2x11.1x 8.58 
9.6 x 16 x8.2 
1.5x11.5x9 
2x11x8.5 

1.8 x 11.5 x 8.5 
2x117x8.5 
2x11.7x8.5 
1.77 x11.7x8.5 
1.77 х 11.7 x8.5 
1.8x11x8.6 


1.8x11x8.6 
1.9x11x8.6 
1.5 x 10.5 x 7.8 


1.8% 11.5 x8.5 
1.9x11x85 

2.1 x 11.7 x9.3 
2.09 x 11.69 x 9.33 
17 x11x85 
1.9x 11x 8.5 
1.92 x 11.4 x 8.6 
1.93 x 11 x 8.6 
3.4 x11x 8.5 

1.81 x 11.42 x 8.86 
1.65 x11 x8.5 
2.1x11x8.5 


21x11x8.5 
2.1x11x8.5 


2x11.7x8.3 
4.7 x 15.4 x 12.6 
2.1x11x8.5 
1.9x 11 x 8.5 
2.1 x11 x8.5 


1.6 x10 x 7.1 
15x11 x 7.1 
1.6 x 9.75 x 5.9 
1.6 x 9.75 x 5.9 
1.5 х 10.5 x 7.8 


1.5 x 9.9 x 7.6 
1.46 x 11 x7 
1.5x9.9x 7.6 


* Notebook weight includes battery and AC adapter, subnotebook weight also includes extemal floppy drive, 


WEIGHT 
(LBS.)' 


6.50 
7.20 
6.00 
6.00 
6.90 


19.30 
7.50 


6.00 
6.70 
5.10 
5.10 
6.30 


5.90 
6.50 
5.90 


MAXIMUM 
RAM (MB) 


(818) 814-8851 
(716) 626-0315 
(714) 727-4141 
(714) 727-4141 
(714) 727-4141 


(512) 339-3500 
(512) 339-3500 
(518) 356-9740 
(408) 435-5000 
(713) 370-0670 
(508) 493-5111 
(613) 224-6122 
(613) 224-6122 
(605) 232-2000 
(605) 232-2000 
(713) 495-9096 


(713) 495-9096 
(510) 656-2222 
(510) 656-2222 


(909) 392-2000 
(513) 445-5000 
(513) 445-5000 
(508) 264-8000 
(509) 927-5600 
(509) 927-5600 
(818) 964-8682 
(818) 964-8682 
(617) 965-6458 
(201) 529-9593 
(817) 390-3011 
(817) 774-6001 


(817) 774-6001 
(817) 774-6001 


(714) 583-3000 
(714) 583-3000 
(708) 808-5000 
(708) 808-5000 
(708) 808-5000 


(510) 356-5600 
(818) 369-3690 
(605) 232-2000 
(605) 232-2000 
(510)656-222 


(818) 886-9998 
(818) 964-8682 
(708) 808-5000 


TOLL-FREE 
PHONE 


(800) 886-2671 
(800) 472-3273 
(800) 876-4278 
(800) 876-4278 
(800) 876-4278 


(800) 752-1577 
(800) 752-1577 
(800) 367-5906 
(800) 526-6629 
(800) 345-1518 
(800) 722-9332 
NA 

N/A 

(800) 846-2000 
(800) 846-2000 
(800) 967-5667 


(800) 967-5667 
N/A 
N/A 


(800) 648-7822 
(800) 637-2600 
(800) 637-2600 
(800) 632-4635 
(800) 633-9909 
(800) 633-9909 
(800) 669-1624 
(800) 669-1624 
(800) 468-1119 
(800) 237-4277 
N/A 

(800) 527-3500 


(800) 527-3500 
(800) 527-3500 


(800) 334-3445 
(800) 334-3445 
(800) 553-0331 
(800) 553-0331 
(800) 553-0331 


(800) 356-9990 
N/A 
(800) 846-2000 
(800) 846-2000 
МА 


(800) 733-4411 
(800) 669-1624 
(800) 553-0331 


INQUIRY 
NUMBER 


1146 
1147 
1148 
1149 
1150 


1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 


1162 
1163 
1164 


1165 
1166 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
1175 
1176 


1177 
1178 


1179 
1180 
1181 
1182 
1183 


1184 
1185 
1186 
1187 
1188 


1189 
1190 
1191 
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Finally, an A rated produc 
you can Use anywhere, 


eXceed/Xpress PC X 


Now that home and mobile com- 
puting are firmly established, there is a 
strong demand for access to corporate 
networks from remote locations. 

Until now, remote connection to 
graphics oriented, X Windows based 
applications posed a serious challenge: 
The existing on-line protocols (SLIP, 
CSLIP, PPP) have not provided 
acceptable performance for effective 
use of these graphical applications from 
remote sites. 

Hummingbird Communications 
Ltd., the PC X Windows connectivity 
specialist, has addressed this issue with 
eXceed/Xpress, a PC X server for serial 
connection, based on eXceed/W, the 
world's best selling X server for PCs 
running MS-Windows. 

Utilizing an innovative combina- 
tion of compression and decompression 


e HUMMINGBIRD 
COMMUNICATIONS LTD. 


2900 John Street, Markham, Ontario, Canada L3R 5G3 
Telephone: (905) 470-1203 Fax: (905) 470-1207 
e-mail: sales&hcl.com 


techniques inherent in the Xpress pro- 
tocol, eXceed/Xpress gives you 
unprecedented performance. While 
accessing X applications running on 
UNIX or VMS hosts, you may also run 
local MS-Windows applications at the 
same time. And, since you can easily 
copy and paste text and graphics 
between remote X environments and 
local MS-Windows applications, 
eXceed/Xpress becomes a powerful 


integration tool. 


connectivity software from Hummingbird. 


So, wherever you go, go with 
eXceed/Xpress. Hummingbird's products 
are sold and supported in over 40 coun- 
tries around the world. 


Other Hummingbird PC X servers: 


eXceed/W for MS-Windows 
eXceed/NT for Windows NT 
eXceed/OS2 for IBM OS/2 
eXceed/DOS for DOS 


Other Hummingbird Products: 


eXceed/NT-XDK to port and develop 
X applications 

eXceed/W-MDK OSF/Motif toolkit for 
MS- Windows 

eXtend Host-based PC to UNIX file 


management system. 


Contact us for more information, or for 
the Hummingbird reseller nearest you. 


In Europe: 
37 rue de Vermont, 1202 Geneva Switzerland 
Telephone: 41 (22) 733 1858 Fax: 41 (22) 733 64 03 


All trademarks and registered irademarks are the property of their respective companies. 
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cross-platform support 


KURT PIERSOL 


In recent years, there’s been an indus- 
try shift toward document-based com- 
puting and away from application- 
based computing. Starting in the 1970s 
at Xerox, and continuing with architectures like OLE 
from Microsoft, this movement toward more natural 
ways of assembling documents is now gathering signif- 
icant industry momentum. 

OpenDoc is a new entrant into this field—one in- 
tended to be a vendor-neutral, open standard for com- 
pound documents. Compound documents, the key to this 
type of computing, are documents composed of many 
different kinds of content, all of which share a single 
file. These documents can contain almost any type of 
data, such as tables, charts, and text, as well as video, 
sound, note cards, or 3-D graphics. 


A Quick Tour of OpenDoc 
Typically, you can edit any or all of these types of content 
in place in a compound document. This means that sev- 
eral editors can work on a document at the same time, un- 
like in today's computing environment, where one ed- 
itor owns the entire document. 

Given a set of editors working together on the 
same document, there must be boundaries to 
sort out where one kind of content ends and 
another kind begins. Otherwise, it would be 
impossible to discern which editor should work on 


particular sections of the document. In OpenDoc par- 


lance, these bounded sets of content are called parts. 

Of course, the whole point of a compound document is 
to be able to mix the types of content, so a mechanism is 
needed that can put one part inside another without the 
parts’ losing either their identity or their boundedness. 
This process is called embedding because it's rather like 
the typical real-world embedding process. You can em- 
bed raisins into bread, for instance, but doing so doesn't 
change the fact that the bread is still bread and the raisins 
are still raisins. Still, the resulting raisin bread is tastier 
than either ingredient alone. 

Thus, a compound document has various types of con- 
tent, as well as parts embedded inside other parts. Each 
type of part has its own editor. All these parts share the 
same windows, as well as the same file on the disk or 
storage server. When you open an OpenDoc document, 
you're really looking at a collection of parts. When you 
edit the document, you're using a collection of editors. 

These editors must work together smoothly. Editors 
have only a few basic tasks: storing the contents to disk 
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A Close-Up of OpenDoc 


A new vendor-neutral standard for compound documents offers 


(if needed), drawing the contents out to the screen or 
a printer, and letting the user act on the contents by ac- 
cepting events such as mouse-clicks and keystrokes. 

À compound-document system needs to sort out the 
boundaries between the editors so that efficient editing 
can occur. OpenDoc does this by using a series of librar- 
ies that sort out the boundaries for the part editors. While 
this is an object-oriented system, it's important to note that 
OpenDoc isn't an object-oriented framework, because 
it wasn't designed to be extended through inheritance. 
Instead, it's an object-oriented interface between part 
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editors that can be written in different programming lan- 
guages and by different organizations. These libraries 
can be used via procedural code if required. 


OpenDoc Components 

OpenDoc has several important components that are used 
to organize a document's content and implement the sort- 
ing mechanism. The first of these is OpenDoc's layout 
system. OpenDoc helps the parts negotiate about layout 
so that they can avoid blasting bits over one another. The 
same layout system helps determine what editors are in- 
voked and when they get mouse events. The layout sys- 
tem works for on-screen windows, off-screen bit maps, 
and printer contexts. It handles 2-D and 3-D graphics, 
overlapping parts, and multiple active parts that are 
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updating asynchronously. 

OpenDoc has an event- 
dispatching system that 
routes events to the correct 
part. It uses the layout sys- 
tem to let you activate parts 
directly, without allowing 
double-clicking or menus 
to get in the way. 

OpenDoc’s storage sys- 
tem helps parts store com- 
plex information in a shared 
file. It even helps with stor- 
ing multiple document 
drafts and embedding in- | 
formation. This includes a 
data transfer system that 
helps the parts ship infor- 
mation—including embed- 
ded information—through 
the Clipboard, by linking, or by use of the drag-and-drop mech- 
anism. 

Lastly, OpenDoc has a scripting system that lets users coor- 
dinate the actions of various part editors, either within a document 
or across a network and across platforms. 

Rather than describing all these capabilities, 1 will instead fo- 
cus on several of these areas in more detail. Some of the most 
interesting parts of OpenDoc revolve around how it dispatches 
events, handles storage, and does scripting. 


OpenDoc Event Handling 

OpenDoc is a cross-platform architecture, and event handling 
varies considerably in different GUI environments. For exam- 
ple, in the X Window System, keystrokes go to the window that 
the cursor is over at that moment. On a Macintosh they go to the 
frontmost window, at the insertion point. Other systems have 
yet other ways to determine where keystrokes should go. Similar 
interface discrepancies arise when you consider how to handle 
menus, windows, clipboards, and dialog boxes. 

We members of the OpenDoc team made an early decision 
during the design process: Don't demand alterations of the human- 
interface environment. A good decision, but it left us with a prob- 
lem. How could we make a mechanism that worked generically 
if the interface changed among platforms? 

There were two options. One was to treat human-interface 
elements as a collection of special cases on each platform. The oth- 
er, which we chose to implement, was to come up with an ab- 
straction of the fundamentals of our problem and then fit it to 
each platform. Our solution was to build two major structures, the 
dispatcher and the arbitrator. The dispatcher is an object that 
helps the underlying platform's dispatcher to find the correct 
part editor. The arbitrator is a way for parts to tell the dispatch- 
er which editor owns the stream of keystrokes, the menu bar, or 
any other shared resource. Together, they let OpenDoc work 
with the different human-interface models of different platforms. 

The arbitrator is actually a table that shows the resources that 
can be owned and what part editor owns them. Each of these re- 
sources is called a focus of arbitration. To get resources, a part ed- 
itor asks the arbitrator for a set of foci by name. The arbitrator then 
uses a two-phase commit mechanism to ask the present owners 
to give up ownership. The arbitrator asks the various owners to 
give up the resource in the first phase and then reassigns owner- 
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How the OpenDoc arbitrator апа dispatcher work. A stream of mouse and keyboard 
events are directed to the dispatcher, which directs them to the appropriate editor 
handling that portion of the document. Where necessary, as in the case of the keyboard 
event shown here, an arbitrator module may be required to decide which editor receives 
the keystroke. 


| ship in the second phase. 

Networking and mul- 
tiprocessing experts will 
recognize this technique 
as a standard way of pre- 
venting deadlocks in- 
volving resources, For 
example, imagine that 
one part editor owns the 
menu bar, and another 
has ownership of the key- 
stroke stream. If each ed- 
itor wanted the other's 
resource but refused to 
give up the one it owned, 
there would be a dead- 
lock. By asking for re- 
sources as a set and as- 
signing ownership in two 
phases, OpenDoc pre- 
vents this sort of "deadly embrace" between part editors. 

OpenDoc's arbitrator is extensible, by both platform imple- 
menters and applications developers. At any point, a new arbitrator 
focus can be added by creating an object called a focus module and 
adding it to the arbitrator. This extensibility means that new hard- 
ware resources can be managed through the arbitrator, as well as 
new software resources, such as server connections. 

Most systems deliver events to windows, but because com- 
pound documents have parts that divide up those windows, a 
second stage is needed to get the events from the windows to 
the parts inside them. The OpenDoc dispatcher does this by tak- 
ing human-interface events from the operating system and hand- 
ing them to the correct part editor. This dispatcher is similarly 
open-ended. 

Although some systems have nested windows that could the- 
oretically be used for embedding, they usually don't have enough 
information about layout to make a very effective embedding 
tool. So OpenDoc provides a more sophisticated mechanism, 
called a frame. Frames are a part of OpenDoc's layout system, and 
they help the parts divide up the drawing area of a window into 
separate regions for each part. The use of frames allows OpenDoc 
to support overlapping parts that are simultaneously active, a re- 
quirement for many multimedia documents. The OpenDoc dis- 
patcher reads the arbitrator and frame information to decide 
which part editor should get an event (see the figure “The Open- 
Doc Arbitrator and Dispatcher"). 

Some systems, such as Windows, have a tremendous array of 
events that can be passed to applications. Others, like the Mac- 
intosh, have a much smaller set of such events. The OpenDoc dis- 
patcher must be able to handle both extremes. It can have à new 
behavior added at run time to handle new kinds of events. In ad- 
dition, any part editor can monitor the dispatcher and watch the 
stream of events that passes through the dispatcher. Both moni- 
toring and extension are accomplished through objects called 
dispatch modules, which are added at run time to the dispatcher. 


Storage in OpenDoc 

Probably the single most interesting part of OpenDoc is its ap- 
proach to storage. There are many different data formats on many 
different systems. Superficially, it appears that programmers 
have a perverse desire to define new storage formats that are dif- 
ferent and incompatible. Even the same applications often have 
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different formats on different machines. 

But there are some really good reasons for the differences, 
however annoying they may be. There are some trade-offs that 
make choosing a file format difficult. The two most common 
trade-offs come when you must choose between standardization 
and innovation, and between publication and efficient editing. 

The first trade-off problem arises when you want to add new 
features, but you have an existing file format of your own or 
there is a market need to support a particular format. Unfortu- 
nately, file formats are seldom extensible in a convenient way. 

Then there’s the second problem, which tends to arise when a 
standard interchange format has been proposed. The design of 
such formats is almost always centered around making them 
easy to read and extend. Unfortunately, this often means that 
they aren't designed for efficient editing or high performance 
on a particular machine. The compromise is often to support 
both formats and allow one to be rewritten as the other. 

The worst problem from a compound-document point of view 
is that these formats don’t mix very well. Efficient editing formats 
are often based on replaceable pieces (i.e., strings of bytes) that 
can be randomly accessed through some sort of table of con- 
tents. This makes them very easy to edit efficiently, but they are 
very specific to a particular editor. 

Efficient publication formats are often stream oriented, mak- 
ing them easy to understand for a program, without regard to its 
internals. Problems arise when you try to mix piece-based formats 
and sequential formats. If you insert piece-based information 
into sequential information, there are often unacceptable con- 
straints about when and how new pieces can be added. When 
you put sequential information into piece-based formats, there are 
often problems with the size of the sequential information, and 
there's no way to extend the sequential information without un- 
derstanding the piece-table structure of the container. 

OpenDoc addresses these problems by creating an open meta- 
format, a way to store both sequential and piece-based informa- 
tion in a file without conflict. Although OpenDoc can support 
many different storage systems, it specifies one implementation 
on each platform based on Bento, a compound-document-storage 
format developed at Apple that was designed to address many of 
these problems, support multimedia, and work on many plat- 
forms (see the figure "The Bento Storage Format"). OpenDoc 
storage makes no assumptions about whether formats are se- 
quential or piece-based. It allows random or sequential access. 

To explain OpenDoc's storage model, I'll work up from the 
simplest elements of storage to the full document structure. At the 
base of OpenDoc documents are stream-like entities called val- 
ues. Every one of these values looks шаша 
to an editor like a complete file. Each 
value has read, write, and seek op- 
erations, just like any typical file. 

In addition, OpenDoc supports two 
extra operations, insert and delete, 
that insert and delete data into the 
middle of a stream without copying 
massive amounts of information. It 
does this by maintaining a table of = 
contents that assembles random fg '2%2 ol contents 
chunks of the file into the appear- 
ance of a stream. Inserts and deletes 


The Bento Storage Format 


generally alter the table of contents Document parts can be stored anywhere within the file. These 
instead of moving the contents parts can then be reconstructed into a single stream of data by 
around. Sequential formats can use referencing the file's table of contents. 
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Bento uses a table 
of contents to 
assemble pieces 
into streams 


stream operations, and piece-based formats can use insert and 
delete operations to alter data in place. 

Values are collected inside objects called storage units. Every 
OpenDoc part has its own storage unit, which consists of a list of 
named properties, each of which has a list of typed values. Thus, 
a storage unit is a lot like a directory in a typical file system. 
Properties are a lot like named files, and values form the contents 
of each file. 

Unlike a directory in a typical file system, however, a storage 
unit has the added advantage of being able to store multiple for- 
mats for every property. A file system has only one set of contents 
per name, whereas a storage unit can have several, each with its 
own type. This makes OpenDoc uniquely suited to storing mul- 
tiple representations of a part. An OpenDoc part editor could, 
for instance, store both a standardized format and an efficiently 
editable format with a single name. 

Storage units are collected into structures called drafts. A draft 
is really a list of storage units—a snapshot of the state of a doc- 
ument. When you make a draft in OpenDoc, you’re really saving 
the state of the document for later retrieval, even if changes are 
made. OpenDoc is very efficient about how it stores drafts, using 
the information from read/wnite/insert/delete operations to store 
only the changes from the last draft. 

One exciting thing about drafts is that values can use them to 
refer to storage units in a very robust and flexible fashion. Any val- 
ue can include a reference to another storage unit in a draft. This 
allows pieces of data in various formats to have a standard way 
of referring to one another. As a result, a draft can support many 
different organizational structures, from simple hierarchies such 
as a file system to full hypertext webs. 

Every draft has a pointer to the topmost part, or root part, of a 
document, which is used to open the draft into windows or to 
print the document. The rest of the document embedding is done 
using OpenDoc’s reference mechanism. Thus, documents can 
have many different structures, The root part is in charge of it all, 
and it sets up the document structure based on its own content 
rules. A spreadsheet, for example, might allow embedding only 
on the main sheet, while a Rolodex editor might allow it on any 
card. The same part can be embedded in many locations. 

Finally, there are documents that are just lists of drafts. One spe- 
cial draft, the current draft, represents the latest state of the doc- 
ument (see the figure "The OpenDoc Storage Model" on page 
188). Users see the current draft upon opening а document. This 
structure is one of the key design points in OpenDoc. It supports 
more kinds of documents than any previous compound-docu- 
ment system. Even better, for part editors that don't need all its 
power, they can simply do stream 
I/O operations and ignore the rest. 


OpenDoc Scripting 
OpenDoc scripting is designed with 
two major points in mind. First, 
scripting is a human interface, in- 
tended for users—not C program- 
mers. Second, scripting is most valu- 
able in the context of work-flow 
applications, where several kinds of 
data are used in some sequence to 
accomplish a task. 

It's tempting for a designer to 
imagine that scripting, like au- 
tomating user tasks, is just another 
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programmatic interface: Just expose 
the innards of your editor and let 
users program it any way they like. 

This doesn’t really work, though. 
Imagine that you’re creating a script- 
ing system for a word processor. In- 
ternally, run-length encoding is an 
efficient way to store character-for- 
matting information. However, at 
the scripting interface, you'd hardly 
want your users to understand the 
arcana of run-length arrays so they 
can set the font of a word. Instead, 
you'd create an abstraction of the 
data that lets them select words, 
lines, or paragraphs, and let them | 
set the font of any of those things. : — 

The second major point of Open- Ehe 
Doc, work flow, is just as important 
as the first point. A user usually has 
atask to complete that involves many 
distinct actions on many distinct kinds 
of data. To have a useful automation 
system for OpenDoc, you need to be 
able to script the actions of many parts 
in a single script. These parts could 
be in many documents, on many ma- 
chines, across a network on many dif- 
ferent kinds of hardware and operating systems. Even worse, some 
ofthe instructions need to be delivered through store-and-forward 
systems, such as E-mail. Clearly, this is atough—but important — 
problem to solve. 

The OpenDoc team chose to extend an existing solution to 
this problem. Over the past few years, Apple has created a script- 
ing architecture that it calls OSA (Open Scripting Architecture), 
which solves much of this problem for the Macintosh. 

OSA is a series of libraries that each address parts of the prob- 
lem. There's a standard calling convention, called Apple Events, 
that allows applications to call one another over a network or on 
a single machine. OSA scripting systems can coordinate activi- 
ties among many machines and many applications from a single 
script. Another library, the Apple Events Manager, simplifies 
the process of making and receiving Apple Event calls. 

Another OSA library allows different scripting languages to call 
one another and can even be used to plug other scripting archi- 
tectures into OSA. A good example of such an architecture is 
the OLE 2.0 automation interface. OSA provides a standard way 
to adapt other scripting architectures so that they can be called 
from OSA-compatible languages. 

There's also a standard record of calls, called the Registry, 
that defines a common set of operations that most editors can 
support. Operations such as copy, paste, create, delete, and move 
are all defined in a standard way in the Registry. 

Central to the design of the Registry commands is a standard 
way of naming selections in individual applications. This is one 
of the keys to verbal intuition and consistency in OSA. OSA's 
naming scheme, called object specifiers, lets users name indi- 
vidual objects or groups in a standard way. It lets users treat their 
documents as if they were a giant object database that they can 
query in a natural way. For instance, it's quite easy in OSA to set 
the color of *every cell whose value is less than zero" in a spread- 
sheet to simply “red” or to set the color of “cell RIC2" to "green." 
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contained in the current draft. 
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The OpenDoc Storage Model 
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Values contain the basic atoms of data and look like files to 
OpenDoc editors. Values are callected inside storage units, which 
contain a list of typed values. A storage unit functions as a 
directory in a file system and can refer to multiple copies of the 
data in different formats. Storage units are collected into drafts. 
Each draft is a snapshot of the information. A document is 
composed of different drafts, the latest snapshot of which is 


OSA also includes a standard way 
for applications to publish the kinds 
of objects they make available for 
scripting, as well as what can be 
done to those objects. This user ter- 
minology is described in a resource 
and allows OSA scripting languages 
to support many different language 
syntax forms. Thus, they can be in- 
ternationalized to resemble natural 
spoken languages as well as exist- 
ing computer languages. Since OSA 
was intended to be a cross-platform 
architecture, it fits in nicely with 
OpenDoc's goals. 

However, the OpenDoc team 
needed to extend this naming archi- 
tecture to handle embedding. Open- 
Doc includes a service, called the 
name resolver, that allows part edi- 
tors to easily handle object speci- 
fiers. This service parses the object 
specifier and then calls back into the 
part editor to resolve object speci- 
fiers into pointers to the part editor's 
data structures. If the specification 
crosses a part boundary, the name 
resolver can switch contexts and be- 
gin resolving in the new part. It handles query-type specifiers 
and even does query optimization in some cases. 

The OpenDoc team also needed to extend the OpenDoc dis- 
patcher to deliver the Apple Event (which is called a semantic 
event in OpenDoc) to the correct part. This involved using the 
name resolver to determine which part should handle the se- 
mantic event and then dispatching the event to that part. 

The result is quite striking. Users can refer to objects using 
the visible embedding structure of the document, saying things like 
"delete seconds | through 30 of the first movie of paragraph 1 of 
my document." These instructions can be delivered either in real 
time or through store-and-forward systems, thanks to OpenDoc's 
sophisticated naming scheme. 


b. 


Getting Your Hands on OpenDoc 

OpenDoc is being implemented right now. By the time you read 
this, it will probably be in its alpha-testing phase. Once that is fin- 
ished, we plan to release the source code generally. A vendor-neu- 
tral organization, CIL (Component Integration Labs), will be the 
owner of OpenDoc (including a cross-platform version of OSA) 
and will be the point of contact for obtaining the source code. You 
can contact CIL at 688 Fourth Ave., San Francisco, CA 94118, 
(408) 974-6549, or on the Internet at cil@cil.org. 

There are white papers, specifications, and other documenta- 
tion available from CIL right now, with more on the way. In the 
meantime, look for the various CIL companies to begin releasing 
seedings of the technology on their respective platforms. 8i 


Kurt Piersol is a software architect at Apple Computer (Cupertino, CA), 
where he leads design teams and coordinates design elements on a number 
of projects. Currently working on OpenDoc. he previously led the Apple 
Events project, coordinated the design of a Mac Interapplication Com- 
munication system, and was the early technical leader for AppleScript. You 
can contact him on BIX c/o "editors." 
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OTHER SYSTEMS 
CAN GET YOU ONLY SO FAR ... 


Engineers and scientists who start 
with other technical soft- 
ware programs soon reach 
a point they can't get 
past. The project isn't fin- 
ished, but the software is. 
What can they do then but 
buy and learn yet another 
program for the next leg of 
the project, or return to 
pencil and paper to finish 
it out. 


= 


Fortunately, many engi- 
neers and scientists start 
with Mathematica. And 
they just keep going. +- 
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Only Mathematica notebooks enable users to create interactive documents 


Mathematica helps them 
past the standard calcula- 
tions, and on to the more complex. 
Thousands of algorithms are at their 
fingertips to help them solve all kinds 
of technical problems. And nearly a 
hundred special-purpose packages are 
included free with Mathematica to 
take you even further. Add to that a 
revolutionary user interface, graphical 


combining text, live formulas, and graphics that can be modified within the 
document at any time and easily organized inta a hierarchical outline. 


abilities beyond comparison, and a 
symbolic programming language that 
makes it unprecedentedly easy to 
translate ideas into programs—and 
your possibilities are endless. 


The award-winning guide that comes 
with the program gets you started 


quickly and easily. For even more 
support, you can always turn to one 
of the over 30 Mathematica-related 
books, tutorials, and journals, or 
call on one of our user support 
staff for personal assistance. 
So you see, Mathematica is the 
complete system that never 
leaves you stranded. 


To get the latest information call: 


1-800-441-MATH 


(U.S., Canada) 


Wolfram Research 


Wolfram Research, Inc. 

+1-217-398-0700: fax: «1-217-398-0747; email infowri.com 
Wolfram Research Europe Ltd. 

+44-0393-883400, Гах: «4440]983-B83800 

email: info-euro@\wri.com 

Representatives in over 30 countries: contact main offices. 
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Execution rights are determined by possession of the that accept Buttons directly, including palm and note- 
Authorization Button. And thanks to the high-volume, books, are being designed at OEM's today. Buttons are not 
low-cost nature of canning, Buttons are the lowest cost way parallel port-dependent. 

ui IEDR Software Protection with Complete 

Pick Your Button, Name Your Price Compatibility 


We offer a variety of Authorization Buttons and features so Dallas Semiconductor Buttons are compatible across all 
you can select the level of protection and price point ISA, EISA, and MCA machines — on underpowered 


that are right for you. notebooks as well as the anti-compatible brand X's. We 

= | achieve this total compatibility through microchips that 
Current offerings include a laser-engraved serial number, are self-powered, unlike other protection devices that must 
a memory with an expiration date, and a multi-level, draw power from the host machine. 


password-protected memory. Made in the U.S.A 
At Dallas Semiconductor, we design and manufacture our 
own microchips. And we're the only ones in the software 
protection business who do. Sixty intricate process steps 
and a 64-bit unique serial number lasered into each chip 
prevent duplication. 


Security Continuum 


Kespon 


To learn how to button down your software, give us a call. 


Encourage the Trial 
With the 051427 Time Button, you can actu- 
ally encourage software trials (and still sleep 
at night). Trial or lease plans can be based on | 
calendar time, elapsed time, or the number of 
times an application has been accessed. 
When the trial period that you specify is up, 
the software no longer functions. | | | 
SEMICONDUCTOR 
4401 South Beltwood Parkway Dallas, Texas 75244-3292 Telephone: 214-450-0448 FAX: 214-450-3715 


Circle 317 on Inquiry Card (RESELLERS: 318). 


[ТП] Some Assembly Required 


Life with NewtonScript 


Generating cellular automata may not be what the Newton was designed for, 
but it makes for a good demonstration of the PDA's programming language 


DAVID BETZ 


Apple's Newton MessagePad comes 
with applications software built in, and 
other applications are coming to mar- 
ket for Apple's PDA (personal digital 
rmn But you can also program your own Newton 
applications using Apple’s NTK (Newton Tool Kit). The 
NTK consists of two pieces: an application that runs on 
the Mac and one that runs on the Newton itself. These ap- 
plications communicate through the Newton’s serial port. 
The communications link can be either a straight serial 
connection or an AppleTalk connection. 

You develop a Newton application using a Macin- 
tosh-based graphically oriented development environ- 
ment. Newton programs are based on a hierarchical col- 
lection of views, A view can be a drawing area, an area 
where pen input is recognized, a button, a pop-up menu, 
or any of a number of other user-interface 
features. The NTK allows you to draw these 
views directly, using a tool palette and a 
simulation of the Newton screen. 

I am going to describe a simple Newton 
application that I built based on one of the 
sample programs that comes with the NTK. 
It is an implementation of John Conway’s | 
game of Life. (For a complete discussion of 
Life, see Martin Gardiner’s column “Math- 
ematical Games" in the October 1970 is- BER 
sue of Scientific American.) 

I chose Life as my first attempt at New- B8 
ton programming because I thought that 
the high-speed ARM RISC chip on which 
the Newton is based would allow me to 7 
compute new generations quickly. Unfor- $ 
tunately, this didn't turn out to be the case. 
Currently, the only language available for Be 
programming the Newton is NewtonScnpt, Ё 
and even the fast ARM chip gets bogged Ё 
down interpreting the byte codes that the | 
NewtonScript compiler generates. I'1l have 
to wait for a NewtonScript native code 
compiler or a Newton C compiler before I 
can really use the Newton as a platform for experiment- 
ing with cellular automata. Still, the Life program serves 
as an interesting example of NewtonScript programming. 


Structure of NewtonScript 

NewtonScript is a dynamic language with an interesting 
object system. It uses an ALGOL-like syntax and un- 
typed variables similar to those in Lisp and Smalltalk. 
In other words, the data itself is typed, and any data type 


can be assigned to any variable. The language includes an 
automatic storage manager that reclaims unused structures 
behind the scenes so that the programmer doesn't need to 
keep track of when an object is no longer in use. 

NewtonScript has two data classes: scalars (1.e., sym- 
bols, integers, floating-point numbers, characters, and 
Booleans) and composites (1.е., strings, arrays, and 
frames). It implements an object-oriented programming 
model by means of its composite data type, the frame (a 
sort of associative array), which is composed of slots 
(the paired elements of the associative array). Each slot 
has a name and a value, and the value can be of any data 
type, including another frame or a function. Methods are 
simply slots that have functions as their values. 

Frames can also inherit from other frames. Unlike 
more traditional object-oriented languages like C++ or 
Smalltalk, NewtonScript doesn't have the concept of 
classes. Instead, it supports two types of inheritance, 


prototype inheritance and parent inheritance. 
Prototype inheritance is used the way classes are in 
Smalltalk and C++. The prototype on which a frame is 
based is indicated by the value of its. proto slot. Proto- 
types are considered read-only at run time. Any prototype 
slot that you change at run time is copied to the inherit- 
ing frame and changed there. Therefore, the inheriting 
frame consists only of (ће proto slot and those that dif- 
ferentiate it from its prototype —a design that conserves 
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memory by avoiding any un- 
necessary replication of data. 
Parent inheritance differs in 
that a change to a slot in a child 
frame affects the parent and oth- 
er ancestral frames. The parent 
of an object is indicated by the 
value of its parent slot. Parent 
inheritance is generally used to end 
represent the view hierarchy. A 
frame also inherits slots from 
its parent and its parent's par- 
ents. Unlike prototypes, par- 
ents are not read-only. | 
When a frame inherits from 
both a prototype and a parent, | 
prototype inheritance takes 
precedence. The search se- 
quence starts with the frame it- 
self. lf the slot is not found in 
the frame, the search continues 
through the prototype chain of 
the frame. If the slot is still not 
found, the search continues 
with the parent of the frame 
and then to its prototype frame, 
and so on. The search fails only 
if the frame and all its proto- 
types and its parents and their 
prototypes fail to have the slot. 


— - 


begin 


Notation in NewtonScript 

You refer to a slot within a frame using 
dot notation. For instance, the expres- | 
sion foo.bar refers to the slot bar in | 
the frame foo. Within a definition of a 
method, you can abbreviate the slot 
name to its first element, since the frame 
to which it belongs is implicit in the 
method. 

You send messages using the colon 
syntax. For instance, the expression 
foo:countNeighborstx,y) calls the 
countNeighbors method of the frame 
foo, passing it the parameters x and y. 
You can refer to the current frame from 
within a method by omitting the frame 
expression. For instance, :Dirty() 
calls the Di rty method of the current 
view when called from within a method 
of that view. 


The Root of Life 

The root of the Life application is the 
baseView. As with the base view for 
any Newton application, it defines the 
area on the screen used by the applica- 
tion and provides basic functionality to 


the application, like a title bar and a close box. Nested within 
the baseView are the nextButton view and the clearButton 
view (screen buttons with associated actions) and, most important, 


the uni verseView. 
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viewDrawScript 


viewDrawScript: func() 


en 
Offs 
end: 


viewSetupFormScript 


viewSetupFormScript: func() 
begin 
local width <= viewBounds.ríght - viewBounds. left: 
local height := viewBounds.bottom - viewBounds.top: 


// create the universe 
sizeX := width div се11512е - 2; 
sizeY := height div cellSize - 2; 
universe := :makeUniverse(); 


local dot := Македуа1(0, 0, cellSize, cellSize); 
local rowWidth := sizeX + 2; 


// loop through each row 
foreach row in universe do 
begin 


/? loop through each cell ín the row 
foreach cell in row do 


begin 
if cell 
then 


OffsetShape(dot, cellSize, 0); 
d: 


viewClickScript 


viewClickScript: func(unit) 

begin 
local globalBox := :GlobalBox(); 
local clickX, clicky; 


// get pen-down location 
clickX := GetPoint(firstX, unit): 
clickY := GetPoint(firstY, unit); 


// convert to local coordinates 
clickX := clickX ~ globalBox.left; 
clickY :~ clickY - globalBox.top; 


// convert to date coordinates 


clickX := clickX div cellSize; 
clickY :- clickY div cellSize: 


/1 toggle the specified cell 
if clickX >= 1 and clickX <= sizeX 
and clickY >= 1 апа clickY <= sizeY 
then 
begin 
local row := universe[clickY]; 
row[clickX] == not row[clickX]; 
end; 


// then force redraw 
:Dirty(C): 
end 


:DrawShape(dot, [transferMode: modeCopy, 
fillPattern: vfBlack]): 


etShape(dot, -cellSize * rowWidth, cellSize); 


The universeView is where 
the Life universe is displayed. 
In it, a live cell is represented by 
a dot, and a dead cell is simply 
left blank. The most important 
methods associated with the 
universeView are the view- 
SetupFormScript, the view- 
DrawScript, and the view- 
ClickScript. The Newton 

view system uses these as stan- 
dard methods to handle events. 

In the sample Life program, 
the viewSetupFormScript 
(see the listing) initializes a 
view. It computes the size of 
the uni verseView in cells and 
creates the initial universe 
array. Since the viewSetup- 
FormScript is a method for the 
universeView, the symbols 
cellSize, sizeX, and sizeY 
refer to slots within the uni- 
verseView frame. 

The system calls the view- 
DrawScript (see the listing) 
whenever it needs to draw the 
contents of a view. Mine sim- 

| ply loops through the universe 
array and draws dots corre- 
sponding to live cells. 

The universe array is actual- 
ly an array of arrays. NewtonScript does 
not support multidimensional arrays, 
but it does support arrays of arbitrary 
objects, including other arrays. I’ve used 
an array of arrays to simulate a 2-D ar- 
ray. Also, I' ve used the foreach con- 
struct to loop through each row of the 
universe and cach cell in a row. For- 
each binds each element of an array or 
frame to a variable and executes thc 
body of the loop for each element; this 


| is supposed to be faster than using an 


explicit index. (My arrays have a border 
of cmpty cells, and the row size is two 
larger than the width of the universe.) 
The predefined MakeOval function 
creates an oval shape. I use this shape to 
indicate cells that are alive. I use the 
same shape object for all the live cells 
by moving it to the appropriate loca- 
tion using the Of f setShape function. 
The predefined DrawShape method 
draws the specified shape in the view. 
Another feature of the viewDraw- 
Script is the second parameter to the 
DrawShape method. It is a literal frame. 


You indicate a literal frame by enclosing a list of slot definitions 
in a pair of braces. Each slot definition consists of a slot name, fol- 
lowed by a colon, followed by the slot's value. The value of this 


expression is à frame with the specified slots. You can construct 


PC-EXTENDER FAs" 
ftus 


Extend the distance between your PC and a 
keyboard, VGA monitor, and mouse up to 250 feet! 


val 1 à monit 

v m é 
* PS/2 style or Microsoft/Logitech 
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e Offers conversion from RGB color 
to gray-scale 


For Macintosh 

support, ask 
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Cybex Corpration 
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(205) 430-4000 • FAX (205) 430-4030 
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entire programs using this notation, but the NTK provides a much 
easier graphical means of defining views and view templates. 
The system calls the viewClickScript (see the listing) when 
the user taps the pen within a view. My viewClickScript first 
converts the coordinates where the click occurred to local view 
coordinates. The system-defined function GetPoint returns the 
X and Y coordinates of the point where the pen first touched the 
screen in global coordinates. The system-defined GlobalBox 
method returns the bounding box of the view in global coordi- 
nates. My viewClickScript then converts the local coordinates 
to a grid location and toggles the state of the corresponding cell. 


A View of the Universe 
Within its definition, the frame universeView contains some 
data slots and utility methods. The data slots are as follows: 


sizeX width of universe in cells 
sizeY height of universe in cells 
cellSize diameter of a single cell 
universe the 2-D array of cells 


The methods are 


makeUni verse() 
nextGeneration() 
countNeighbors(x,y) 
clear() 


create a universe array 

compute the next generation 
count the live neighbors of a cell 
clear the universe of live cells 


The uni verseView listing contains the methods that I have de- 
fined for this application. 

The makeUniverse method is fairly straightforward. It cre- 
ates the 2-D array used to represent the grid of cells by calling the 
system-defined Array. The first parameter of Array specifies 
the Array size; the second specifies the value for each element. 

The calculated grid for my Universe covers | to sizeX in the 
X direction and 1 to sizeY in the Y direction, but the total grid 
covers 0 to size plus 1 (NewtonScript arrays are zero-based). 
This creates a no-calculate border around the calculate grid, sim- 
plifying the computing of the next generation: | needn’t check for 
the special case of cells on the edge when computing neighbors. 


The Universe, Next Generation 
The nextGeneration method is the core of the application. It cre- 
ates a new universe array and loops through the cells in the current 
generation, computing which live and die based on their neigh- 
bor counts. It then replaces the current generation with the new- 
ly computed generation and forces a redraw of the uni verseView 
by invoking the Dirty method, to mark the view as dirty and 
refresh the screen on the next pass through the idle loop. 

The nextGeneration has a supporting function, countNeigh- 
bors. It simply counts the number of live neighbors a cell has. 


Pushing the Buttons of the Universe 
The nextButton view is a screen-based button that sends off 
the message to calculate and display the next generation. Likewise, 
the clearButton view is a button that clears the universe. Be- 
cause these buttons act on the contents of the universeView, 
they must be able to send messages to it. The NTK permits this by 
having a slot in the baseV' ew that points to the universeView. 
That's all there is to the Game of Life application. Not every- 
thing is described here; for example, Newton applications usually 
include a close box that closes down the application. Because 
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universeView 


makeUniverse: func() 
begin 
local u :- Árray(sizeY + 2,п11); 
for y := 0 to sizeY + 1 do 
uly] := Array(sizeX + 2,ni1); 
return u; 
end 


nextGeneration: func() 
begin 
local newUniverse :- :makeUniverse(); 


// compute the next generation 
for y := 1 to sizeY do. 
begin 
local row :- universe[y]. newRow := 
newuni verse[y]; 
for x :- 1 to sizeX do 
begin 
local neighbors 
if row[x] 
then 
begin 
if neighbors = 2 or neighbors = 3 
| then newRow[x] := true; 
ends 
else 
begin 
if neighbors = 3 
then newRow[x] 
end; 
end; 
end; 
universe :- newUniverse: 
:Dirty(); 
end 


== :CountNeighbors(x, у); 


¿= true: 


countNeighbors: func(x,y) 
begín 
1oca] cnt := if universe[yl[x] then -1 else 0; 
for yy :- y - 1 toy + 1 do 
begin 
local row := universeL[yy]: 
for xx :- x - 1 to x + 1 do 
if row[xx] 
then cnt :- cnt + 1; 
end; 
return cnt; 
end 


clear: func() 

begin 
universe := :makeUniverse(); 
:Dirty(); 

end 


| 


of inheritance, the Life application gets that, along with other 
functionality, free through the prototype of the baseView. - 

To create a Newton application, all you do is add your own ap- 
plication-specific functionality (i.e., frames and methods) to the 
Newton's base functionality and prototypes. This is the advantage 
of using an object-oriented design that supports inheritance. 

The Newton provides tools for handwriting-recognition soft- 
ware, the soup (for permanent storage of objects), and the com- 
munications facilities. NewtonScript provides the glue with which 
these facilities are easily combined to form useful applications. BM 


Editor's note: The complete listings for this article are available 
electronically. See page 5 for details. 


David Betz (Peterborough, NH) is the creator of XLISP and a former BYTE 
editor. Besides implementing languages, he works for a large software de- 
veloper. He can be reached on the Internet or BIX at dbetz@ bix.com. 


WE'VE EXAGGERATED HOW MUCH 
CALCULATING POWER IS IN NEW MATHCAD PLUS 5.0. 


BUT ONLY SLIGHTLY. 


It gives you more advanced 
math capability than ever before. It 
lets you tackle harder problems and 
solve even tougher equations. In short, 
it's the most powerful, most advanced 
version of Mathcad’ ever released. 

And that’s no exaggeration. More 
powerful than spreadsheets or calculators, 
easier than programming languages, new 
Mathcad PLUS 5.0 gives engineers, scientists 
and educators more tools to do calculations 


with greater speed and ease. 
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You get more functionality for computing” A 
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derivatives and integrals, differential equations ae | 


vector and matrix operations, statistical functions? cuve. 


calculating power in specific dis- 


ciplines like signal processing, data 
analysis, statistics and graphics. 
Plus, like its Mathcad predeces- 
sors, it's as easy and intuitive as using a 
scratchpad. Simply enter equations іп . 
© real math notation anywhere оп Mathcad 
Cm ` PLUS 50's on-screen worksheet. Add text 
ui and graphics. Change variables and instantly 
update your work. Mathcad PLUS 5.0 calculates 
answers quickly and accurately, then prints your 


results in impressive, presentation-quality documents. 


P ке So try Mathcad PLUS 5.0 today, and tomorrow 


К be ten times more productive. Well, maybe we're 
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C, C++ and BASIC programmers, 
now you get much more than 


housands of programmers have 
already discovered how to get dBASE, 
FoxPro and Clipper compatibility from 
their favorite language and hardware 
platform. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with 
concurrently running FoxPro for 
Windows applications. You see, 
CodeBase technology is simply the best 
way to add multi-user xBase compatible 
DBMS power to C, C++, or BASIC. 


You still get high speed & small size 


CodeBase users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 ЕХЕ can be as small as 
45K! You'll also like the speed—with 
our [ntelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 


Introducing CodeControls 


Now formatted data entry in Windows is as easy 
as point & click! 
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of data-aware custom controls. Now simply drop 
them into your Windows applications via your 
favorite visual interface builder. 


NEW-You get formatted data entry 


Experienced Windows programmers 
know formatted data entry is difficult 


to program under Windows. But with 
our new CodeControls, you can simply 
'Point & Click' to design data entry 
windows for date, numeric, and character 
information—formatted just the way you 
want it. 


NEW-Data-aware controls 


Our custom controls are dafa-aware, so 
now you can easily build a scrolling list 
box that's tied to a data file, or look up 
matching combo box entries—even as the 
user types. 


Introducing CodeReporter 2.0 


Now use the new Instant Report Wizard to create 
a variety of reports—instantly. 


| Quarterly Sales 
| Atlas | 
| Software | 


Introducing the new CodeReporter 2.0, our inter- 
active xBase report writer. We designed it with 
developers in mind, but end-users will love it. 


NEW-You get instant reports 


Use our new Instant Report Wizard to 
quickly create a wide variety of 
reports—in an instant, then easily refine 
them as necessary, or let your end users 
build their own special reports! 


NEW-You get drag & drop 

We've added drag & drop capabilities to 
CodeReporter, so regardless of whether 
you want data, totals, or text, simply drop 
a report object onto your layout screen. 


xBase compatible DBMS power. 


NEW-You get interactive queries, 
sorts, & relations == | 


Use CodeReporter to |L 
visually design reports | 1 | 
easier than ever. For 
example, you can РЕ 
quickly build query and sort 
expressions using our calculator-style 
expression builder. In addition, you can 
easily relate data files together using 
our graphical relation builder. 


“There's never been a better time to buy 
into CodeBase technology. You get 
complete xBase compatibility, full 
DBMS power, plus an interactive report 
writer and a set of unique data-aware 
custom controls for Windows.” 

-Ken Sawyer, President, Sequiter Software 
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Now when you buy any one of our xBase 
library products: CodeBasic, CodeBase++, 
or CodeBase (for the language of yourchoice), 
you'll get both the new CodeReporter 2.0 
AND the new CodeControls absolutely 
FREE-for a limited time only. 


To Order Now Call 
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Beyond DOS 


Visual Basic Custom Controls Meet OLE 


1994 may finally be the year that distributed object 


computing becomes a reality 


` | JON UDELL 


"We prototyped our application in Vi- 
| sual Basic, expecting to rewrite it in 
C,” said a friend of mine recently. “But 
in the end we just shipped the proto- 
type.” I have heard this same story from more than a 
few programmers. How can a mere BASIC interpreter 
power a commercial Windows application? By exploit- 
ing prebuilt components. You use VB to evolve a user 
interface that VB itself can, in many cases, run accept- 
ably fast. Then you bind that user interface to DLLs or 
VBXes (Visual Basic custom controls) that do the real 
computational work in compiled code. 

The first wave of VB applications leaned heavily on 
DLL support. Two years ago I built a VB database ap- 
plication using standard VB controls (i.e., buttons, text 
fields, and listboxes) and Sequiter Software's CodeBase 
DLL. The glue holding it together was my own VB code. 

Nowadays I use VBXes like Q+E’s MultiLink/VB 
and Coromandel's Integra VDB to write much fancier 
database applications with much less effort. These new 
data-smart custom controls understand complex idioms 
such as navigating related tables. That means less VB 
code to write (i.e., faster development) and less to inter- 
pret (i.e., faster execution). When you do write VB code, 
it's often just a snippet to handle a navigation or update 
event generated by the custom control. 

VBXes aren't just for database work, although that's 
the most popular category. There are custom controls 
for many application domains, including imaging, CAD, 
telephony, communications, data acquisition, and finan- 
cial modeling. In fact, the dramatic success of VBXes 
is quite embarrassing to OOP (object-oriented program- 
ming) purists. A VBX is, after all, only an odd sort of 
DLL that co-opts the VB message pump in a useful way. 
(VB, in turn, co-opts the Windows message pump in 
a useful way.) While a VBX encapsulates methods and 
data, it isn't inheritable or polymorphic. 

But despite these theoretical shortcomings, VBXes 
are just what C++ and other OOP languages have long 
promised yet conspicuously failed to deliver: reusable 
software components. The culture clash became brutal- 
ly obvious when Microsoft and Borland were forced to 
add VBX support to their C++ compilers. To enable a 
C++ program to host a VBX, the compiler has to supply 
emulation code that fools the VBX into thinking it's run- 
ning in the VB environment. 

If native C++ components were abundant and easily 
reusable, C++ programmers would surely prefer them. 
Why isn’t this the case? There’s no good way to package 


C++ components in binary form for use in Windows. In 
theory, you ought to be able to bundle a C++ class library 
into a DLL for use by other C++ programs. But in prac- 
tice that’s hard, because DLLs don’t do OOP-style 
method dispatching and can’t smooth over differences in 
the binary objects produced by different C++ compilers. 

IBM's SOM (System Object Model), which can solve 
these problems and is slated to debut on Windows, cur- 
rently runs only on OS/2 and AIX. And while Sun Mi- 
crosystems has now anointed NextStep as its object stan- 
dard, no one is talking about moving it to Windows. 
Hence the unholy alliance of C++ and VBX technologies. 
Windows programmers want to be able to build and use 
components today, and their binary object standard — 
for better and for worse—is VBX. 


VBX at the Crossroads 


Developers were shaken when Microsoft announced that 
the 16-bit Windows platform was the end of the line for 
VBXes. Existing custom controls will operate on Win32 
platforms (1,е., МТ and Chicago), because these operat- 
ing systems can run VB and other 16-bit VBX hosts. 
But you won't see Win32-based VBXes on Chicago, 
or portable versions of them on NT. What you will see 
instead, Microsoft says, are Win32-based OLE 2.0 ob- 
jects that export methods and properties using the OLE 
automation interface, IDispatch. Clients that can call 
those methods and edit those properties will include cur- 
rent and future versions of VB, applications (e.g., Ex- 
cel) that have VBA (Visual Basic for Applications) em- 
bedded in them, and any Winl6 or Win32 application 
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that conforms to the IDispatch client protocol. 

Were developers reassured by this statement of direction? 
Quite the contrary. Many were horrified, because OLE 2.0 rep- 
resents the most stupefyingly complex software technology Mi- 
crosoft has ever created. IDispatch-style automation is just one 
of the beast's many heads. Other interfaces govern linking, em- 
bedding, in-place activation, data transfer, and structured storage. 

Once mastered, however, OLE 2.0 delivers tremendous bene- 
fits. Witness Excel 5.0, which, among other things, can function 
as both an OLE automation client and server. The client capability 
flows from VBA, which Excel 5.0 offers as an alternative to its 
existing macro language. An Excel VBA script can control any 
OLE 2.0 server, including, most notably, Excel itself. OLE 2.0 
clients, reciprocally, can tap into the Excel 5.0 object library, 
which contains dozens of objects and hundreds of methods and 
properties. You can, for example, quite easily write a VB appli- 
cation that uses Excel 5.0 as though it were a high-powered cus- 
tom control for charting or data analysis. 

Windows component builders know that OLE objects will 
somehow replace VBXes, but they've found climbing the OLE 
learning curve to be like an oxygenless assault on Everest. For- 
tunately, help has arrived. 


Make Friends with MFC 

The latest release of Visual C++, version 1.5, which includes 
version 2.5 of the MFC (Microsoft Foundation Classes), delivers 
a stunningly powerful encapsulation of OLE embedding and au- 
tomation. "We've written the 20,000 lines of C++ that make 
OLE useful," says Visual C++ product manager Denis Gilbert. 
Whether an operating-system extension should require 20,000 
lines of code to be usable by mere mortals is an interesting ques- 
tion, but in any case, MFC 2.5 is here, and it works wonders. 
Experimenting with it has given me a glimpse of how OLE-style 
custom controls—the VBXes of tomorrow—will work. 

I started with a simple MFC database application. Because 
MFC 2.5 also encapsulates ODBC (Open Database Connectiv- 
ity) database access, it required essentially no code. I used a 
checkbox in AppWizard to pull in the database classes, laid out 
a form in AppStudio, and bound database fields (via member 
variables) to the form in ClassWizard. When I built the resulting 
application, it connected to a SQL Server database, and I could use 
its VCR-style toolbar to advance through a set of records. 

There's more. Because I'd used another AppWizard check- 
box to indicate that the application should work as an OLE 2.0 
in-place server, it was automatically embeddable in OLE 2.0 
containers. Using Excel 5.0's Insert Object command, for ex- 
ample, I was able to place an instance of my application on the sur- 
face of a spreadsheet; when active, my application's menu and 
toolbar replaced those of the Excel container. 

MFC provided the implementation of multiple OLE inter- 
faces, including IOleObject, IRunnableObject, IViewObject, and 
IDispatch—things I've read about and understand in a general 
way but can scarcely conceive of programming with raw OLE 
API calls. And Visual C++ took care of housekeeping details 
such as adding the document type to the Windows registry. 

Together, MFC and Visual C++ made a mountain of com- 
plexity just disappear and handed me a usable OLE toolkit. I'm 
no hotshot Windows programmer, but I was able to construct 
what was beginning to feel like a database custom control. 

There's more. Because I'd also told AppWizard that my ap- 
plication should include support for OLE automation, Class- 
Wizard invited me to export methods and properties for use by VB 
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or other OLE automation clients. I decided to export a GetCom- 
pany method that returned a value from the current record, and a 
NextRecord method that would advance the record pointer. 

Here, finally, I had to write some code. Implementing these 
methods took only a few lines of C++, but 1 spent hours discov- 
ering which lines 1 needed and where to put them. It all hinged 
on how MFC’s generic document and view classes related to 
each other and to the derived RecordSet and Record View class- 
es. In MFC, as in Smalltalk, you swim in a sea of objects that you 
know are all somehow connected. Discovering how they're con- 
nected, and learning to manipulate the connections, is the trick. 

Eventually— and certainly weeks sooner than had I attempted 
the feat unaided by MFC—I could launch my application and 
control it from VB. Now it was really starting to feel like a data- 
base custom control. 


Missing Pieces 

There's plenty of work still to be done before OLE custom con- 
trols can fully replace VBXes. OLE 2.0 lacks an event model. VB 
can call my application's NextRecord method, but the application 
can't report a NextRecord event back to VB. Enabling OLE serv- 
ers to fire off events, and OLE clients to register handlers for 
those events, will require extensions to the current OLE 2.0. 

Further extensions will be required to extend OLE's inter- 
process communication across networks. Finally, for visual pro- 
gramming environments like VB, OLE objects will also need a 
framework for design-time form layout and property editing. So 
OLE custom controls are still hazily defined. 

Component builders shouldn't wait until the picture clarifies, 
however. The toughest job will be to define which methods and 
properties your application should export and how to organize 
them. The hard work of engineering dual-purpose applications that 
function interactively and as programmable components can and 
should begin now, because the component software revolution re- 
ally is—finally—about to happen. 

OOP purists bothered by the seeming primacy of BASIC can 
relax—it's just an accident of history. VB and VBA were the 
first languages enabled for OLE automation, but I predict that by 
the end of 1994 you'll see Lisp, Smalltalk, and other interpretive 
OOP languages acquire OLE bindings as well. Meanwhile, C++ 
will enable OLE component builders to leverage the power of 
a compiled OOP language. There's nothing wrong with C++ that 
a decent binary object standard can't fix. OLE 2.0 will be one of 
the most important examples of such a standard. 

Microsoft detractors bothered by the seeming primacy of OLE 
can also relax. OLE will likely become network-capable rather 
sooner than Microsoft's own leisurely schedule for Cairo (ship 
date: 1995) implies. Distributed object computing can't wait that 
long. Microsoft and DEC are already working to make DEC's 
CORBA-compliant ObjectBroker interoperate with OLE. Mean- 
while, Symbiotics has announced that its Networks Connect 2.0 
will extend OLE linking and automation across networks. 

These are just a few of the proposals that will be submitted 
to the OMG (Object Management Group) this year in response to 
its request for a next-generation distributed object architecture. As 
a result, it now seems possible—even likely—that the OMG’s in- 
fluence will prevail and that Microsoft's OLE, IBM's DSOM 
(Distributed System Object Model), and Sun's DOE (Distrib- 
uted Objects Everywhere) can meet on common ground. Ш 


Jon Udell is a BYTE senior technical editor at large. He can be reached on 
the Internet or BIX at judell 9 bix.com. 
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booting, benchmarking, 


Bob’s Your Uncle 


В here's so much to talk about this month that it’s M 


hard to choose a lead, but let's start with Bootcon 2.0, because sis 


it let us do more testing with less trouble. Bootcon offers you up _ 
to 26 different combinations of CONFIG.SYS and AUTOEX- 
EC.BAT; choose any one at start-up. It's a godsend for any- 
one who regularly uses the same system in different ways: for f 
example, running AutoCAD on a bare system to avoid the 
Windows performance penalties, different networks, or dif- 


ferent memory managers. 


It's even more important for testing hardware 
and software, because if you get your system 
into an unbootable configuration—and that hap- 
pens to us more often than I like—you don't 
have to fish out your panic boot-up floppy. Also, 
if new software crashes, you can easily boot up 
your system in bare bones with no memory-res- 
ident programs at all and see if it works that 
way. (There's a Clean Boot option for just this.) 

You can choose among several incompatible 
memory management programs such as QEMM 
and HIMEM, enable CD-ROM or leave it out to 
have more memory, load different sound driv- 
ers, run different setup programs, come up in 
Windows or in DOS, and even switch over to 
Dual Boot OS/2, all without having to write 
(and maintain) a whole bunch of batch files. 

I recommended the original Bootcon 1.0 a 
couple of years ago. The new version not only 
handles MS-DOS 6 and compressed drives, but 
it has a completely new interface, making it 
much easier to use. If you know how to edit 
your CONFIG.S YS and AUTOEXEC.BAT 
files—and that's easy to learn if you don't — 
you can use Bootcon, and indeed, if you have 
Bootcon you can learn how to edit those files 
without having to worry about getting into an 
unrecoverable attitude: just leave your original 
start-up configuration as the Bootcon default. 


ILLUSTRATIONS: MIKE McGURL © 1994 


It's not perfect, however. When we installed 
Federal Soapbox (which I'll discuss later) it 
wanted to change CONFIG.SYS by setting 
BUFFERS=20 rather than the 10 we had. We 
use Norton Speedcache, and that doesn't need so 
many buffers, but in the interest of getting on 
with it we let the Soapbox installation program 
change CONFIG.SYS. 

Alas, it apparently changes every buffer state- 
ment it can find, which means that when Boot- 
con came up after reset it wanted a confirma- 
tion of that change in every configuration—and 
we have a lot of them on SuperCow, the Gate- 
way 2000 we use as a test-bed system. Bootcon 
will show you the configuration it believes has 
changed, but it doesn't show what has changed; 
and it insists that you either accept the changes 
or put it back the way it was for each configu- 
ration it detects changes in. 

I didn't quite understand what was going on, 
and І really dislike programs that do things I 
don't expect; but there was no harm done, and 
on reflection I suppose a warning that you have 
changed your CONFIG.SYS is a good idea. 
(Gary Palmer insists that the next version will 
highlight changes for your approval.) 

Bootcon does offer a nonmenu mode, which 
creates a "pure" CONFIG.SYS and AUTOEX- 
EC.BAT, for just such ill-behaved programs as 
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Jerry's ongoing 
exploration of 
Windows takes 
him to novel 
boot-up utilities 
and more 
benchmarking 
of video cards 
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SCORES RELATIVE TO 486SX/20 WITH WIN TACHOMETER 
Win Tachometer on Jerry's machines. Higher numbers are better. 


WORD PROCESSING CAD 


Cheetah 
renal en 2 


20.37 


Federal Soapbox. It’s also good for ОР- 
TIMIZE, and so forth. 

Bootcon works quite well, and if you 
experiment with your system at all, you 
need it. Recommended, but do spend a 
few minutes with the manual. 


We may seem obsessed with video 
speed, but there’s a reason: multimedia is 
growing in importance. You may not care 
whether it takes an extra 2 seconds to re- 
paint your word processor screen when 
you change fonts—although remember 
when that took nearly a minute?—-but you 
will care if your full-motion video gets 
jerky. Like it or not, video speed and audio 


32.76 


SPREADSHEET PAINT OVERALL 


38.60 — 


fidelity are important, because you will 
soon see a lot of multimedia educational 
software and multimedia enhancements to 
many of our daily tasks. 

Last month I reported some times with 
the Win Tachometer benchmark. We like 
Win Tachometer (freeware from Texas In- 
struments, available on BIX in “tojerry/ 
listings") because it's based on a number 
of things that you actually do with small 
computers. The winner was the Cheetah 
486DX2/33 with the ATI Mach 32 video 
board, followed by the Gateway 2000 
486DX2/33 with the ATI VL-Bus card. 

In short order we got two new winners: 
SuperCow, the Gateway 2000 486DX2/33 


with a Number Nine #9GXE Professional 
Graphics Accelerator, with an overall score 
of 42.57; and Little Kat, the Cheetah 
486DX2/25 with the #9GXE, with an 
overall score of 35.43. (The #9GXE was 
not run as a local-bus card, although Su- 
perCow has that capability.) All were run 
at 1024 by 768 pixels at 65,536 colors (al- 
though Win Tachometer reports 32,767 
colors); oddly, shifting to 256 colors slows 
things way down. 

Except for the video boards, we made 
no other changes in these systems. 

We had one inexplicable compatibility 
problem: with the 49GXE in the 25-MHz 
Cheetah, but only in that Cheetah, there 
are some weird problems with Video for 
Windows and every sound card we have in 
the house. That Cheetah was one of the 
earliest 486 machines, and we think it's a 
BIOS problem. We had no such problems 
with the #9GXE or any sound card in Su- 
perCow. 

There is just a lot to like about that 
#9GXE board. Installation is exception- 
ally easy, there are lots of drivers, and it 
understands a whole slew of monitors, in- 
cluding the big 21-inch Hitachi HM-4319- 
D that has sat on Little Kat for four years. 

continued 
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It knows about Nanao monitors, includ- 
ing the newest models with Energy Star 
power-saving features. It has beaucoup 
monitor-adjustment features, including 
resizing and moving the display image 
around on the screen right from within the 
control panel. Indeed, that “Hawkeye” con- 
trol panel is about the best we’ ve ever seen. 
(A minor nit: the control panel is "unkill- 
абе" "; even pressing Alt-F4 doesn't real- 
ly make it go away.) Images on the Hi- 
tachi are steady, Berkeley Systems' Flying 
Toasters just zoom across the screen, and 
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WHO SAYS GET | 
FLOWCHARTS FLOW CHARTING 3 


If team members drag their feet when it 
comes to creating flowcharts, you need 
Flow Charting 3. Its straightforward, no- 
nonsense approach makes it easy to 
learn, yet powerful to use. 


\ must in today's competitive world, flow- 
arts are essential to documenting, 


| art fast with "Hot-Keys" or mouse 
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п Print 
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__ "M Access context-sensitve, on-line help 
n d ш Use оп а LAN— share files, set up 
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* í popular programs 


And Flow Charting 3 is backed with 
unparalleled post-buy support including 

free unlimited technical support, free sub- 
scription to "The Flow Charter™", access 
to valuable flowcharting resources, and a 
tull 90-day, no-risk guarantee. 


See your dealer today, or for a full 
interacti 


Excellence in charting the flow of ideas! 


485 Cochrane Circle, Morgan Hil, CA 95037-9932 408-778-6557 Fax: 408-778-9972 
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everything looks crisp and sharp. As a mat- 
ter of fact, we didn't know how much bet- 
ter a monitor could look until we installed 
the #9GXE. Video from a CD-ROM looks 
great, and Classic Clips (Starlite Software, 
SG 11900 Grant Place, Des Peres, MO 
63131, (314) 965-5630) movie previews 
are now watchable. See Alfred Hitchcock 
give you a guided tour of the Bates Motel, 
and Steve McQueen trying to convince 
people The Blob is coming. ... 

Number Nine advertises their board as 
the best Windows accelerator you can buy, 


oardroom perfect charts on dot 
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and we sure can’t argue with that on per- 
formance grounds, provided you’ re not 
talking about the local bus; and you'll note 
that for CAD it wins even there. 

Nits: the 49GXE uses more Windows 
resources than the ATI Mach 32 card. The 
«$9 GXE card that we have does not have a 
VGA feature connector, meaning that you 
cannot use it to run Creative Labs' Video 
Spigot, or the WatchIt TV input board, 
which in turn means the VideoLabs little 
Flexcam video camera is right out. (The 
feature connector is the 26-pin edge con- 
nector on the top of your VGA card. In- 
terestingly, the AST Bravo has a feature. 
connector, even though the ATI video sys- 
tem is built onto the motherboard.) 

Feature connectors are important: there 
is still a lot you can do in analog that's too 
fast for the digital bus. When you read 
this, most versions of the #9GXE will have 
a feature connector: look before you buy. 
Their VL-Bus and PCI cards already come 
with one. They're also developing con- 
trol-panel software that will work in DOS. 

All told, the #9GXE is very fast and 
looks great. We like the colors. Recom- 
mended. More next month. 


While we're on the subject of 
Win Tachometer benchmark scores, I tried 
to get one for the PS/2 Model 77, which 
runs OS/2. Alas, it doesn't work: the usu- 
al result of running Win Tachometer is a 
message proclaiming a protection fault 
error. The message also says that Win 
Tachometer will shut down. 

Actually, it doesn't quite shut down: it 
leaves a ghost image on the screen. Invis- 
ible under that image is the Windows Pro- 
gram Manager, and if you know where 
things are in Program Manager you can 
still click on them to make something hap- 
pen; and for that matter, if you have Pro- 
gram Manager at less than full-screen size, 
the OS/2 desktop is under there somewhere 
as well. 

Oddly enough, when I applied the OS/2 
Migrate utility to Win Tachometer, OS/2 
found the program in its database, mak- 
ing me think I might be able to run Win 
Tachometer directly in Win-OS/2 without 
Presentation Manager. It started up just 
fine, but [ got the same protection fault er- 
ror, only this time it really did shut down 
on acknowledgment. 

Win Tachometer almost runs, and you 
can see enough of it to get a notion of how 
fast Win-OS/2 is; and a couple of times I 
was actually able to get it to run to com- 
pletion, although I don’t quite know how I 
did it. The result was about 11 seconds for 
word processing and similar scores for the 
other components. This squares with my 
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INCREASE SPEED 


WINProbe uncovers the secrets to faster 
Windows operation. Simply click your mouse 
on "Tune Up" and WINProbe analyzes your 
system, then gives you up to 35 suggestions on 
how to speed up your system... 


e Analyzes SmartDrive settings to improve 
hard drive performance 

* |dentifies and explains how to set up a 
permanent swap file 

e Identifies which mode is best, Standard or 
Enhanced 

* Pinpoints the optimum driver for your VGA card 

e Optimizes and frees fragmented memory 

• Analyzes and suggests the best Windows setup 
for your system 


TROUBLESHOOT 
YOUR OWN PC 


Few things are more aggravating than computer 
downtime and lockups. You waste time waiting for 
help and usually pay a dear price to get it when you 
finally do. Your time is valuable, so let WINProbe 
troubleshoot the problem for you. You'll be able to 
quickly identify the source of the problem; hard- 
ware, software, or configuration. Telephone support 
time is slashed. Repair bills drop like a rock (5096 
and more of your repair bills are for diagnosing the 
problem, WINProbe does it for you at NO COSTI). 
Tests include... 


* CPU and system board in 16 and 32 bit operation 
• Math coprocessor 

« Memory; conventional, extended, expanded, 
and XMS 

COM ports and MODEM control lines 
Floppy drive speed and surface analysis 

Hard drive surface analysis 

Keyboard and scan codes 

Video adapter and screen 

Mouse initialization and interrupts 

Printer operation, output, and cable 
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*This $99 toolkit deserves high praise for 
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ease of use, completeness, and accuracy. 
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“A bargain worth writing home about.” 


^WINProbe's most impressive offering is its 
memory-reclamation capability. This feature 
alone is worth the price of admission." 


RESOLVE SETUP PROBLEMS 


Say ‘goodbye’ to software and hardware configura- 
tion and setup problems. WINProbe provides 
helpful information on... 


Installing a new hard drive 

CMOS display and edit 

IRQ, DMA, and UMB usage 

What to do when installing an add-in card 
Cleaning up *.INI and *.GRP files 

Memory allocation and management 

Locating and removing duplicated system files 


OPTIMIZE MEMORY 


WINProbe includes a memory optimization feature 
which lets you reclaim memory that Windows applica- 
tions use but don’t properly make available when 
you're in another program. Now you can avoid system 
crashes and other problems caused by reduced avail- 
able memory. 
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COMPATIBILITY 


WINProbe requires an IBM AT, 386, 486, PS/2 or 
compatible with at least IMB of RAM, DOS 3.1 or 
higher, Windows 3.0 or higher, and either a 
Hercules mono, EGA, VGA, or SVGA video. A 
mouse is recommended but not required. 


BUY WINPROBE OR 
BUY THE BUNDLE 


WINProbe is available by itself or in a special 

bundle with PC Certify, Landmark's DOS trouble- 

shooting software and Landmark DOS for Win- 
dows, the remarkable DOS-like operating shell for 
Windows. 
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subjective judgment that performance of 
Win-OS/2 on the PS/2 Model 77 is very 
similar to what we got on the Cheetah 
486/33 with the older ATI board and 8514 
video drivers—which, you'll recall, was 
slower than the 486/25 with ATI acceler- 
ator drivers. 


While we're on bugs: there is a 
limit to the number of groups you can have 
in Windows. That's probably documented 
somewhere, but I don't know anyone who 
has read the entire collection of Windows 
documents. I sure haven't. 

I found this fact out while installing sev- 
eral of the Microsoft Multimedia library 
programs. I did that ostensibly to test the 
new Creative Labs Multimedia Kit we in- 
stalled in Big Kat. This comes with a fast 
two-speed CD-ROM drive, a set of pow- 
ered speakers, the Sound Blaster Pro sound 
board, and a whole bunch of CD-ROMs. 

Installation was simple, or it would have 
been except that I had a bad cable: I spent 
a couple of days finding that out. I have 
said it many times: if you have mysteri- 
ous problems, check your cables as the 
first step. In our case it was the wide ribbon 
cable from the Sound Blaster 
Pro board to the CD-ROM 
drive: as soon as that was 
replaced, all was well. 

The Creative Labs Multi- 
media Kit works just fine, and 
I like the speakers. The pow- 
ered speakers make a big dif- 
ference. Later we installed the 
Media Vision Pro 16 Multimedia System 
upgrade kit, with its much better speak- 
ers, and even I could hear the difference in 
sound quality. This was especially true on 
good music recordings, like the Microsoft 
Multimedia Stravinsky (one of my fa- 
vorites); more on that next month, too, 
when we'll have a sound board shoot-out. 

Anyway, we installed Microsoft’ s Mo- 
zart multimedia CD-ROM and discovered 
that Windows lets you have only a limited 
number of groups. What actually happened 
was that once the Mozart program was in- 
stalled, 1 got the message "Cannot display 
Microsoft Multimedia Group,’’ together 
with the ubiquitous “OK” prompt. I rather 
resent it when the computer tells me I can't 
do something, won't tell me why, and then 
makes me say that that's OK. 

I determined that there was no such 
thing as the “Microsoft Multimedia 
Group’’ and attempted to create опе in 
Program Manager: this time I got the mes- 
sage that I had too many groups and would 
have to delete some. That wasn't a difficult 
task: about half of the Windows programs 
create a group that І don't need, since I 


tend to organize programs by functions; 
so it was no great trick to delete a dozen 
groups. 

Having got past that annoyance, I in- 
stalled several other Microsoft Multimedia 
CD-ROMs, and I have to say I like every 
darned one of them. Their Encarta is one 
heck of a history encyclopedia CD-ROM, 
the kind of thing that I would have sold 
my soul for when I was in eighth grade 
(or fifth grade, or high school for that mat- 
ter). Their music collections, from the In- 
struments of the World, to Beethoven, to 
Stravinsky, to Mozart, are wonderful. Mul- 
timedia is coming of age, and if your sys- 
tem doesn't do multimedia, you're missing 
something. 


The BYTE editorial staff selects 
the winners of the Shelly Awards, which 
are given for the best products being 
shown for the first time at Comdex. It's a 
very hectic experience trying to look at all 
the new stuff and deciding what's best in 
half a dozen categories, but we get the job 
done, and our final editorial meeting to 
decide on the winners is about the best 
meeting I get to all year. You'll find the 
awards described elsewhere in 

p, BYTE, so I won't list them 


Ы [А here. 
T 3^ + We really do attempt to 
i ES look at everything, but there 


were 2200 exhibits at Com- 
dex this year. We have about 
20 editors at the show. Most 
of them have an assigned floor 
area, but I'm senior enough that in 
theory I should look at the whole show. 
Of course, if I spent 1 minute at each ex- 
hibit, and another to get to the next, it 
would still add up to more 12-hour days 
than Comdex runs. It's clear I have to be 
selective. 

Before the show І go through press re- 
leases to list interesting new stuff. I also 
read the show daily. All that helps, but 
when it comes down to it, we still have to 
rely on what we see: if a new product is 
hidden away in a booth, we may find it, but 
it’s more likely we won't. However, if we 
do see something we like, we tell other 
editors so they can look, too. The process 
actually works pretty well. 

IBM introduced a product at Comdex 
called OS/2 for Windows. That's a mis- 
nomer: it's actually OS/2 for Windows 
Users. You install this on a system that's 
already running Windows, and it makes 
your Windows, complete with your desk- 
top and applications, run under OS/2; there 
is no Win-OS/2 in the package. However, 
IBM has figured out a way to enable you 
to launch Windows programs without 


Simply the best all-in-one Desktop Video Studio, for 
Юй video editing 

E animation-to-video 

® video presentations 


All hard- and software included. And it runs on your 
standard Windows-PC or Macintosh! 


Features include an edit control unit, a video mixer 
with 6 inputs, a character and graphics generator for 
titling, a 300+ digital video effects unit, and 4-chan- 
nel audio re-recording in CD stereo quality. 


Video Machine gives you full studio quality for a price 
you can afford! 


But don't just take our word for it: 


"A Dream Machine... FAST has produced a real win- 
ner" AV Video 


"Seems like magic... an outstanding achievement..." 
Byte 

"The FAST Video Machine is the closest thing to a one- 
step solution you will find. Video Machine offers the 
most bang for the buck of any solution on any plat- 
form" High Color Magazine 


"Add up prices for stand-alone gear, and you'd be 
hard-pressed to top this board for ten times the mo- 
ney" Videomaker 


"Seeing is believing!” Broadcast Hardware 


We couldn't say it any better. 


USA: 
FAST Electronic U.S. Inc. 


Fast Electronic GmbH 5 Commonwealth Road 
Natick MA 01760 
Tel. (800) 248-FAST 
Fax (508) 650-0447 


International: 

FAST Electronic GmbH 
РО. Box 20 07 19 
D-80007 München 

Tel. ++49 89 50206-0 
Fax 44-49 89 50206-199 


ИШ S NM NM FS 


= Viden Meche YM “tedin OFAST Ebexineoc Сыз 


E Lan FL Jesi Hel 
Te eee 


leg < ”| 


"ШЕ Dr ГЕ Шш D 


D- ESET EE m тее 
ii E. Elk 


1 ا‎ HE 
D PTE Ж 


BE B a uu ui 


ders Fakes Paane Santer Dua kw ES] er EA] Ce EA] 
кт Банин hse aman KT} Move KE] PA] 


Imaginotion. Made in €urope. 


YES, | take your word for it! Send me 
more information about: 

Video Machine for PC 

Video Machine for Macintosh 


Byte 3/94 


Circle 212 on Inquiry Card (RESELLERS: 213). 


PAWAKE Data Campression 


208 BYTE MARCH 1004 


Save Disk Space 


PKZIP version 2.0 
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Software developers! Save disk space and 
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distribute your software in a compressed form 
with PKLITE Professional." PKLITE Professional 
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compression technology into your 
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output of data, allowing data to be 
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Program Manager, exactly as you do with 
Win-OS/2. Now if they can make this 
work with Windows for Workgroups 3.11, 
IBM will have a real winner. 


Roberta has been developing the 
latest Macintosh version of her reading- 
instruction program on the Quadra 700, 
and it’s coming along nicely. The present 
version needs an instructor: at one local 
private school, that’s a 10-year-old stu- 
dent who loves using the software to give 
reading lessons to first-graders. Roberta’s 
goal is to use text-to-speech software to 
read the instructions so that the program 
can operate without an instructor. 

That was proceeding on schedule when 
the Quadra’s hard disk got flaky. Things 
quickly went from bad to worse, until the 
machine was barely running at all. Some- 
times it would endlessly reboot itself. 
Other times it would restart when you at- 
tempted to access certain files. It was one 
sick puppy. 

Disk First Aid said there was a prob- 
lem, but it had no idea what to do about it. 
Version 2 of Norton Utilities for Macintosh 
couldn't find any problems to fix. Things 
got worse, and Alex decided the only rem- 
edy would be to save what we could and 
then reformat the hard disk. My primary 
backup system (for DOS and Windows) 
is Palindrome's The Network Archivist; 
that uses a SCSI DAT (digital audiotape) 
drive. It's small and portable, so all we 
needed was a cable to connect the DAT 
drive to the Quadra, and software to trans- 
fer the files to tape. 

The cable was standard. One of the ma- 
jor advantages of a Mac is that all you 
have to do is hang something like the DAT 
onto the SCSI chain and address it, and 
the Mac will see it on reboot. The SCSI 
Probe freeware program immediately saw 
it and knew that it was an Archive (now 
Conner) Python 2500 DAT. 

We then installed Retrospect 2.0, which 
will back up Mac data to just about any 
conceivable SCSI device, including al- 
most all tape drives. [t automatically uses 
the best compression hardware or software 
available, and Retrospect Remote will back 
up remote Macintosh systems over a net- 
work. It will also back up to floppies, for 
that matter, but I strongly recommend that 
anyone serious about computers should 
get a better backup storage system: floppies 
are so much trouble that you'll put off do- 
ing backups until it's too late. 

Alas, the Quadra was so flaky that we 
couldn't get Retrospect to install on its 
hard drive. There's a lesson here: don't 
wait until your drive dies to install your 
backup software. Fortunately, the internal 
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SmarTerm 470 for Windows, the first full-featured 
Data General 470 emulation product for Windows. 
And coming soon—SmarTerm for Windows NT! 

N ev V W ind f "Uu 7S § So ck ei ts 7 "Гг 'P/ /IP а ‹ 1 d چ‎ 

| wem your apum a — on the Duane with great 
new features like SmarTerm TCP/IP as a Windows 
Sockets DLL, drag-and-drop FTP, a dialing directory, 
a script recorder, and SmartMouse™ enhanced mouse 
اس‎ 


Test a proven theory for reducin )port co: 
Itsa fact. You'll save money - time » with Bist Term! 5 


pioneering corporate support tools and utilities. 


These corporate support tools include simplified 
keyboard remapping, pop-up keyboard, toolbox, 
customizable help system, and enhanced button 
чре with icons or text. 


-—— ^ 
1 


icover S rTerm. 
It’ S ym aie акай software that includes LAT 
and SmarTerm TCP/IP 

as a Windows Sockets 
DLL (a $199 value) FREE 
in every package. Discover 
the basic principle of 
connectivity today. 


Call 1-800 EMULATE 
(1-800-368-5283). 


persofr 


CONNECTIVITY SOLUTIONS 
DOS e Windows • Ethemet € Token Ring 


Persoft U.S.A. 465 Science Dr.* Вох 44953 Madison WI 53744-4953 * Phone (608) 273-6000 * FAX (608) 273-8227 
Persoft Europe World Trade Center * Beursplein 37 * Box 30237 • 3001 DE Rotterdam, The Netherlands * Phone +31 10 405.3560 * FAX 431 10 405.5073 


©1993 Parsoft, Inc. SmartMouse is a trademark and Persoft and SmarTerm are registered trademarks of Persoft, Inc. Other trademarks mentioned are properties of their respective companies. 


Circle 126 on Inquiry Card. 


Pournelle 


drive is not the only hard disk on that 
Quadra: we also have an ancient Priam 
Emm330 MacDisk, which longtime read- 
ers will remember was originally installed 
on a Fat Mac about six years ago. It has 
been on every Mac we’ ve had since, and 
like that ubiquitous bunny, it just keeps 
going and going. 

Alex got Retrospect installed on that, 
after which it was a snap to transfer every- 
thing from the Quadra's drive to a new 
DAT cartridge. Retrospect formats the tape 
as it copies, and it's pretty fast: with veri- 
fy, it backed up 5715 files, comprising 
266.8 MB, in 39 minutes, for an average of 
3.7 MB per minute (6.8 copy, 8.4 com- 
pare). 

We then reformatted the Quadra's hard 
disk. The disk's problem appeared to be 
with the Mac's HFS, and we did lose one 
unimportant directory, but all's properly 
restored now. 

DAT drives aren't cheap—you'll pay 
between $1500 and $2000 for a new one; 
refurbished drives are less—but they're 
about half the price they were two years 
ago. À good DAT drive will work equally 
well with DOS and Mac systems: when 
we were through backing up the Mac, I 
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put the DAT back on Big Cheetah where it 
belongs. DAT and 8-mm drives are con- 
siderably (like 2 to 4 times) faster than 
their quarter-inch-cartridge cousins, and 
they can move between more systems. 

DAT tapes are available everywhere. 
We get ours at Tower Records for maybe 
$15 a pop retail. Each holds 2 GB, which 
means that data-storage media costs are 
lost in the noise. If you’re serious about 
the computer work you do, a DAT with 
good backup software is one of the better 
investments you can make. 


Alex found an interesting prob- 
lem with memory addressing the other day. 
He had an old clone with no memory ex- 
pansion on the motherboard, so he used 
an old Cheetah memory board ‘with it. 
Alas, he addressed the board wrong, so it 
overlapped with already-installed mem- 
ory. The machine would come up, but 
whenever he ran a program that accessed 
that memory area, everything would go 
weird. 

He got out various test programs, with 
interesting results: Checkit couldn’t find 
a problem. Checkit Pro died. QEMM and 
its Manifest acted as if there were no prob- 


lem at all. The new HIMEM.SYS that 
comes with W4WG 3.11 announced the 
problem at start-up, and it was the only 
diagnostic he tried that did find it. 

There are other interesting features to 
W4WG 3.11, including 32-bit file access 
(“Taken forward from Chicago,” accord- 
ing to the beta documentation) and a great- 
ly improved file manager. W4WG 3.11 
isn't just an improved W4WG;; it's an im- 
proved Windows, and we'll see many of 
those in upgrade releases to Windows itself 
from time to time. 

Meanwhile, Alex has found the secret to 
getting W4WG 3.11 to work with Novell 
NetWare. The secret, which cost him many 
hours of fooling around to discover, is that 
Novell drivers are not Microsoft instal- 
lable. You must install W4WG and then 
use the Novell installer. You also must 
have a LASTDRIVE-Z statement, or you 
won't be able to access all the NetWare 
drives. Get all that done, and Bob's your 
uncle. 

In the course of trying to make NetWare 
and W4WG work together, Alex found 
that you can get great help from Microsoft 
if you are a beta tester (he had his own 
beta copy of W4WG 3.11). However, the 
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diagnostic tools are pretty awful: MSD 
(Microsoft System Diagnostic), the pro- 
gram that supposedly takes a complete 
snapshot of your system to enable the Mi- 
crosoft help-line people to see what’s go- 
ing on, is quite an old program and doesn’t 
understand a number of new features. 

He also found that you really must go to 
CompuServe if you want Microsoft to hear 
your bug reports. Sending them in by fax 
or mail, or leaving a report on voice mail, 
produced no discernible result, but reports 
posted in the Microsoft area on Compu- 
Serve seem to get quick attention. 


If you want or need Windows and 
you have any networking requirement 
whatsoever, I strongly recommend you get 
W4WG 3.11—not just for the network- 
ing, but because, as I noted above, it’s a 
better Windows. On the other hand, while 
MS-DOS 6.x gives you quite a lot for the 
money, there are superior alternatives to 
each of its parts. 

MS-DOS 5 works fine as DOS; it’s very 
stable and reliable, and if MS-DOS 6.x 
has any speed improvements, I can’t find 
them. Bootcon takes care of alternate con- 
figurations. Stacker is a better compres- 
sion utility than what you get with MS- 
DOS 6 and works with PCMCIA cards 
(Doublespace will not); and while the 
HIGHMEM.SYS with W4WG 3.11 is 
much improved over previous models, 
QEMM from Quarterdeck is still the su- 
perior memory manager. Finally, although 
MS-DOS 6.x gives an improved Smart- 
drive over the one in MS-DOS 5, Norton 
Speedcache is better still— and it handles 
CD-ROMs. 


I drove to Comdex this year, so 
I was able to carry a whole bunch of ma- 
chines to experiment with. Alas, things 
conspired to keep me from doing that. 

The first three days were eat- 
en by running around looking 
at candidates for the Shelly 
Awards, Tuesday night was lit- 
erally eaten by my being the 
chef for BYTE’s entry into the 
Micrografx Chili Cook-Off — 
we didn't win the formal vote, 
but there seemed to be a gen- 
eral agreement that mine was the best 
there— and then things happened at home 
to cause me to come back early instead of 
staying the whole week. Consequently, I 
wasn't able to do much laptop testing. 

I carried, in addition to Old Reliable 
(the ancient Zenith Mastersport), the new 
Hewlett-Packard OmniBook 425. This is 
the smallest and lightest full-size laptop 
I've ever seen. It has a 486, it runs Win- 


dows, there's an ingenious little device 
that becomes a mouse, and there are four 
PCMCIA slots. The screen is not backlit 
but is readable in most normal light. When 
you turn it off, it remembers where it was, 
so when you turn it back on it's right there 
in Microsoft Word for Windows or wher- 
ever you left it. 

That's the good news. The bad news is 
that there's no hard drive; that plus the 
lack of backlighting is how they manage 
both light weight and long battery life. 

Instead of a hard drive, you use the four 
PCMCIA slots. Two of these contain sys- 
tem software, applications (Word for Win- 
dows and Excel are bundled in), and work- 
ing space. The other two slots will accept 
standard PCMCIA cards—I plugged in a 
Seiko Epson IC memory card that I’ve had 
here for a couple of years, and while the 
OmniBook told me the memory card had 
a low battery that ought to be replaced, it 
formatted it and wrote a Microsoft Word 
file onto it. 

Incidentally, I couldn't format the card 
in drive A with File Manager in Windows: 
I had to open a DOS prompt and do it from 
the command line. Interestingly, the system 
prompt told me to insert a blank “card” 
rather than a disk. On the other hand, the 
File Manager help file doesn't know what 
"cards" are, and it tells you that you can 
format "floppy disks" from the Disk menu 
in File Manager; only you can't. The For- 
mat Disk option in the Disk drop-down 
menu is grayed out. 


Roberta managed to break a leg— 
that's what got me home early from Com- 
dex—so we've spent a few hours out at 
Kaiser, giving me some opportunity to ex- 
periment with the OmniBook 425. Mostly 
I used Microsoft Word, but I also played 
with Excel. There's no floppy disk: the 

OmniBook comes with a new file 
transfer program from Travel- 
ing Software called LapLink 


2 


2 ъф Remote Access. 


Once installed, this program 

)_ | automatically moves stuff back 
and forth between the Omni- 
Book and whatever it’s con- 
7 nected to, but fair warning: it 
== does that by continually polling 

the port you've specified. In my case, I in- 
stalled the other half of that program on 
the Zenith, and I about went nuts trying 
to figure out why I couldn't attach a mo- 
dem to the Zenith's serial port. The an- 
swer was to remark out the stuff in CON- 
FIG.SYS that Traveling Software put 
there; otherwise you get continuous poll- 
ing, which makes the modem soggy and 
hard to light. 


continued 
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] haven't made up my mind about the 
OmniBook 425. On one hand, it's one 
heck of a lot of machine in a small and 
light package. The keyboard is a little bit 
cramped, but it can be used in awkward 
positions as well as when it's sitting on 
a table, and it does the job. Similarly, 
the little mouse thingy that pops out on a 
hinged arm seems a 
little squirrelly, but 
it does work, and | 
while it takes some 
getting used to, you 
can use it. There's 
no floppy drive (1 
am told a third-par- 
ty floppy drive is 
available, but I have 
not seen it), but I'm putting a PCMCIA 
drive into one of my networked desktop 
machines, and for that matter, the LapLink 
Remote Access communications package 
works. The lack of a hard disk is com- 
pensated for by the convenience of the 
PCMCIA slots: just carry a pocket full of 
PCMCIA cards, and you'll never lose your 
work to a dying hard disk. 

Laptops tend to be personal: you like 
them or you don't. | am certainly fond 
enough of the HP OmniBook 425 to rec- 
ommend that you have a look at it. You 
may like it a lot. 


At the other extreme from the HP 
OmniBook 425 is the Zenith Z-Note 
325L«c active-matrix color laptop. Mari- 
lyn Niven, my partner's wife, is very fond 
of her Z-Note 325Lc. It's not very light, 
and the battery life is under 4 hours; but 
it’s certainly portable, the screen is bright 
and clear, and it's a powerful Windows 
machine. 

The hard disk died one day after the 
warranty expired, but Conner was kind 
enough to replace it free anyway, although 
the symptoms are that it looks like some- 
one dropped it. That's about the only prob- 
lem the Nivens have had with the machine. 
Гуе had enough experience with Zenith 
portables to know they are reliable and 
rugged; after all, I've been carrying them 
since they invented the clamshell portable. 
You might even be tempted to make the Z- 
Note 3251 с your one and only machine, 
forgoing a desktop system entirely. 

When the Niven laptop’s hard disk died 
just before Marilyn was scheduled to use it 
to run the art show at a science fiction con- 
vention, we loaned them a BSE Flashdrive. 
For those who don’t remember, this is a 
portable battery-powered hard drive that’s 
smaller than a cigar box. Used with Norton 
Speedcache, it even made Windows tol- 
erable, which is quite a feat for a parallel- 
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Pournelle 


port hard drive. 

You can’t boot from a Flashdrive, but 
you can do everything else. They’re also 
great for storing critical files and are a con- 
venient way to sneakernet files from one 
place to another. Early versions of MS- 
DOS 6 had a bug that wouldn't let you 
have Flashdrive partitions larger than 33 
MB, but MS-DOS 6.2 has fixed that (and 
yet it was a bug in DOS, not in the BSE 
software). 

A BSE Flashdrive is a good combina- 
tion to use with an HP OmniBook: put the 
Flashdrive in your checked luggage, and 
it's available in your hotel room while you 
use the OmniBook as a notebook. | also 
use one that way with the Gateway Hand- 
book. If you don’t know about Flashdrives, 
you should. 


I know how to solve power and 
cooling problems with Pentium machines: 
get PC Power & Cooling power supplies. 
Longtime readers will recall that | have 
been recommending PC Power & Cool- 
ing power supplies ever since my first 
Cheetah machines were assembled with 
them. In the years since, I have had one 
wear out, and it failed quite gracefully, 


harming nothing else, and it was easy to 
replace. 

Several industry sources report that Pen- 
tium systems have had cooling problems, 
which isn't surprising: you cannot merely 
fry, but boil an egg on top of a Pentium 
chip. At Comdex, PC Power & Cooling 
had exhibits of cooled and uncooled Pen- 
tium systems. They also sell a tempera- 
ture sensor that screams bloody murder if 
the internal temperature in your computer 
goes over 110°F. It's worth getting one of 
those, whatever else you do. 

If your systems are getting flaky and 
you suspect either a power problem or a 
dying cooling fan, replace your power sup- 
ply with one from PC Power & Cooling; I 
think you will be glad you did. Recom- 
mended. 


It's short-shrift time: there are a 
bunch of things, each worth a lot more 
space, but which I simply won't have time 
to say much about. 

I'll start with Federal Soapbox: this is a 
program that impressed my policy-wonk 
son Richard. If you have an interest in leg- 
islation or regulations, this tells you pre- 
cisely which officials or congresspersons 


are relevant. It gives their addresses, and it 
will make mailing labels, send MCI Mail, 
or generate faxes as you choose. Special- 
ized, but extremely useful if you need it. 
Recommended. 

І wouldn't have thought that you could 
make an indestructible keyboard, but one 
appeared in my mail from Everswitch 
USA. The top is like a solid block of alu- 
minum with a keyboard painted on it. You 
might hurt it with a sledgehammer, but 
you'd have to work at it. I would hatc to 
do rapid typing on it—no sense of feel at 
all — but if you need to expose a keyboard 
to the public or to guys in work gloves, 
this is the thing to use. 

The Random House Book and CD- 
ROM Random House Unabridged Dic- 
tionary is precisely that: the whole thing in 
both book and CD-ROM form—all the 
retrieval software you want, plus the hard 
copy—30 pounds of English. Next to the 
Oxford English Dictionary on CD-ROM, 
this is as good as you can get. There are a 
couple of minor glitches: for instance, you 
can't find the word mother except as moth- 
br. That's small beer, though. This is the 
real thing, and if you like words you'll 
love this. 

continued 
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ISA/V ESA Bus Intel Processor of your choice (SX25, SX33, DX33, DX2-50, DX2-66) (Upgradeable to 

25 MHz i4868SX $ 1,269 eM Pentium Overdrive Processor), 4MB of RAM (MAX 64MB RAM), up to 256KB SuperFast 
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Adapter, 14" SupervGA Color Monitor (1024 x 768, .28mm, Ni), Microsoft serial mouse, 
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Books of the month: John Keegan’s 
A History of Warfare (Knopf, 1993) is one 
of the few books I'll call important: it's 
an examination of why men—and that's 
not sexism, but the subject of the book— 
fight, and whether we still need war. Agree 
or not, you're in for a heck of a ride. And 
so you are with John Podhoretz’s A Hell Of 
A Ride (Simon & Schuster, 1993), an in- 
sider’s story of just what happened to send 
George Bush from an unbeatable 91 per- 
cent popularity to defeat by an Arkansas 
governor. Not quite as funny as O' Rourke, 
and perhaps a bit more serious. 

The computer book of the month is 
Francis Hamit's Virtual Reality and the 
Exploration of Cyberspace (Sams, 1993). 
I wrote the preface for this because I think 
it's a realistic cut through the hype to look 
at virtual reality. It's also a key to access 
David Mitchell's DIASPAR Virtual Re- 
ality Network, and anyone who is really 
interested in virtual reality cannot afford 


For More Information 


Next to the Oxford English Dictionary on CD- 
ROM, the Random House Book and CD-ROM 
Random House Unabridged Dictionary 
($159; book only, $100; CD-ROM only, $79) 
is as good as you can get. Contact Random 
House Reference and Electronic Publishing, 
201 East 50th St., New York, NY 10022, 
(BOO) 733-3000 or (212) 751-2600; fax 
(BOO) 659-2436. Circle 1060 on Inquiry 
Card. 


The smallest and lightest full-size laptop I’ve 
ever seen, I'm fond of the Hewlett-Packard 
OmniBook 425 (with 40-MB hard drive, 
$2125; with 10-MB flash disk, $2375). 
Contact Hewlett-Packard Co., 1000 
Northeast Circle Blvd., Corvallis, OR 97330, 
(800) 433-1254 or (503) 757-2004; fax 
(800) 333-1917. Circle 1061. 


The #9GXE Professional Graphics 
Accelerator ($345 to $1095) is very fast and 
looks great. Contact Number Nine Computer 
Corp., 18 Hartwell Ave., Lexington, MA 
02137, (800) 438-6463 or (617) 674-0009; 
fax (617) 674-2919. Circle 1062. 


If you experiment with your system at ail, you 
need Bootcon 2.0 ($79). Contact Modular 
Software Systems, 25825 104th Ave. SE, 
Sulte 208, Kent, WA 98031, (800) 438-3930 
or (206) 631-5781; fax (206) 631-5779. 
Circle 1063. 


Retrospect 2.0 ($249) will back up Mac data 
to just about any conceivable SCSI device. 
Retrospect Remote ($449) will back up 
remote Macintosh systems over a network. 
Contact Dantz Development Corp., 4 Orinda 
Way, Building C, Orinda, CA 94563, (510) 
253-3000; fax (510) 253-9099, Circle 1064. 


not to know about that. 

One of the games of the month is Mi- 
croProse’s Master of Orion, a game of stel- 
lar conquest with diplomacy: it keeps 
growing on you; be sure to get on-line and 
download the latest upgrades, since the 
original was a bit buggy. The other is Dy- 
namix's Betrayal at Krondor, about the 
best fantasy role-playing game I have come 
across. It’s based on Ray Feist's Magician 
series, and it plays like reading a novel. 
Warning: both of these are time eaters. 

Critical Path from Media Vision is a 
chase game of a kind that I’m not terribly 
fond of, but it’s a darned good illustration 
of just what you can do with multimedia 
now: the action was filmed with Holly- 
wood actors in Chroma-Key with com- 
pressed real-time (albeit rather small) 
video. It also features my friend Min Yee, 
Media Vision vice president and formerly 
the publisher of Microsoft Books; it’s just 
about worth the price of the game just to 


A portable battery-powered hard drive that's 
smaller than a cigar box, the BSE Flashdrive 
(210 MB, $749; 340 MB, $849; 500 MB, 
$1099; smaller sizes are also available) is great 
for storing critical files. Contact The BSE Co., 
Inc., 2114 North Fourth St., Flagstaff, AZ 86004, 
(602) 527-8843; fax (602) 527-1540. 

Circle 1065. 


If your systems are getting flaky and you suspect 
either a power problern or a dying cooling fan, 
replace your power supply with one from PC 
Power & Cooling, Inc. ($89 to $349), 5995 
Avenida Encinas, Carlsbad, CA 92008, (800) 
722-6555 or (619) 931-5700; fax (619) 931- 
6988. I think you'll be glad you did. 
Recommended. Circle 1066. 


Federal Soapbox ($129) tells you precisely which 
officials or congresspersons are relevant to 
certain legislation or regulations, gives their 
addresses, and will make mailing labels, send 
MCI Mail, or generate faxes as you choose. 
Contact Soapbox Software, 10 Golden Gate Dr., 
San Rafael, CA 94901, (800) 989-7627 or (415) 
258-0292; fax (415) 258-0294. Circle 1067. 


The Creative Labs Multimedia Kit ($549.95 to 
$999.95) works just fine, and | like the 
speakers. Contact Creative Labs, 1901 
McCarthy Bivd., Milpitas, CA 95035, (800) 998- 
5227 or (408) 428-6600; fax (408) 428-6611. 
Circle 1068. 


| could hear the difference in sound quality from 
the speakers in the Media Vision Pro 16 
Multimedia System upgrade kit (System 1, 
$1049; System 2, $1195). The action in Critical 
Path ($79.95) is a damed good illustration of 
just what you can do with multimedia now. 
Contact Media Vision, 47300 Bayside Pkwy., 
Fremont, CA 94538, (800) 348-7116 or (510) 
770-8600; fax (510) 770-9146. 

Circle 1069. 


hear his maniacal laugh. 

Next month, more multimedia, includ- 
ing ReelMagic from Sigma: full-screen 
real-time video from a CD-ROM. The first 
time you see it, you'll be amazed. Also 
next month: a multimedia shoot-out, and 
some words about the DTR Dauphin, a 
small, pen-based 486 Windows machine 
that's getting closer to the pocket com- 
puters [ wrote about 20 years ago in The 
Mote in God's Eye. There's just a lot going 
on out there in Microland.... Ш 


Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future. Jerry welcomes readers' comments 
and opinions, Send a self-addressed, stamped en- 
velope to Jerry Pournelle, c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please put 
your address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jerry can- 
not guarantee a personal reply. You can also con- 
tact him on the Internet or BIX at Jerryp@ bix.com. 


Microsoft Encarta ($395) is one heck of a 
history encyclopedia CD-ROM. | have to say 

| like every darned one of Microsoft's 
Multimedia CD-ROM music collections 
($79.95 each). Contact Microsoft Corp., 1 
Microsoft Way, Redmond, WA 98052, (800) 
426-9400 or (206) 882-B080; fax (206) 883- 
8101. Circle 1070. 


You install 05/2 for Windows ($49) on a 
system already running Windows, and it rnakes 
your Windows, complete with your desktop and 
applications, run under 0S/2. Contact IBM 
Corp., 1 Old Orchard Dr., Armonk, NY 10504, 
(B00) 342-6672 or (914) 765-1900; fax (313) 
225-4020. Circle 1071. 


The LapLink Remote Access file transfer 
program is available from Traveling Software, 
18702 North Creek Pkwy., Bothell, WA 98011, 
(800) 343-8080 or (206) 483-8088; fax (206) 
487-1284. Circle 1072. 


Master of Orlon ($59.95), a game of stellar 
conquest with diplomacy, keeps growing on me. 
Contact MicroProse, 180 Lakefront Dr., Hunt 
Valley, MD 21030, (410) 771-1151; fax (410) 
771-1174, Circle 1073. 


Betrayal at Krondor ($69.95) is based on Ray 
Feist’s Magician series, and it plays like 
reading a novel. Contact Dynamix, 1600 
Millrace Dr., Eugene, OR 97403, (503) 343- 
0772; fax (503) 344-1754. Circle 1074. 


You might hurt the Everswitch indestructible 
keyboard ($795) with a sledgehammer, but 
you'd have to work at it. Contact Everswitch 
USA, 12079 Tech Rd.. Silver Spring, MD 
20904, (800) 794-8243 or (310) 680-3100; 
fax (301) 680-9425. Circle 1339. 


Circle 309 on Inquiry Card. 


Just Add Code. 


(800) 548-4778 


Free, Unlimited Technical Support 
30-Day Money Back Guarantee 
Same-Day Shipping 


(702) 831-2500 

Fax: (702) 831-8123 
P.O. Box 6091 

Incline Village, NV 89450 


Fortran is our forte 
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WATCH THE SHOP FROM YOUR 


MONITOR 

The Model 722 PC Workmate 
($525) lets you watch a live 
video in a window on your VGA 
display. From Telebyte Tech- 
nology (Greenlawn, NY), the de- 
vice incorporates a full multi- 
band VHF/UHF/CATV tuner 
that can receive up to 70 chan- 
nels of TV information. The PC 
Workmate also has direct video 
inputs for a VCR, a videodisc, 
a camcorder, or a surveillance 


camera with a built-in speaker. 
The unit merges the VGA signal 
with the video signal and sends it 
to your monitor. You control the 
display mode, window position, 
video source, and channel from 
the front panel. 

Phone: (800) 835-3298 or 
(516) 423-3232. 

Circle 1279 on Inquiry Card. 


DATA ACQUISITION VIA THE 


PARALLEL PORT 

An analog-input and digital-I/O 
device, the Datashuttle (from 
$995) connects to desktop and 
portable PCs via the parallel port. 
A high-speed pass-through in- 
terface lets you continue to use 
your printer or modem. From 
Strawberry Tree (Sunnyvale, 
CA), the Datashuttle ships with 
Quicklog applications software 
for signal conditioning, logging. 
graphing, set-point and PID con- 
trol, and alarms. The device has 
an accuracy of 0.005°C for ther- 
mocouple measurement. Since 
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sensor terminals are integrated, 
you don’t need a terminal panel. 
You can connect up to 15 units 
to one parallel port with the ex- 
pandable unit. 

Phone: (800) 736-8810 or 
(408) 736-8800. 

Circle 1274 on inquiry Card. 


HIGH-SPEED IMAGING 

The Chromax 24005 graphics 
accelerator ($899) uses three S3 
accelerator chips, each of which 
controls an 8-bit-color channel 
of 24-bit RGB color displays. 
Resolution goes up to 1280 by 
1024 pixels with 16.7 million 
colors. From Umax Technolo- 
gies (Fremont, CA), the card is 
available for ISA, VESA, and 
PCI systems. The 3-MB-DRAM 
ISA version is expandable to 6 
MB; the standard VESA and PCI 
versions have 6 MB of DRAM 
built in. Built with the deluxe 
version of the AutoCAD driver, 
the Chromax 2400S provides a 
display list, a spyglass, real-time 
panning and zooming, a bird's- 
eye view, and on-line help. A 
virtual screen helps with the pan- 
ning and editing of large pieces 
of artwork, and a monitor-cali- 
bration utility is available for 
gamma corrections. 

Phone: (800) 562-0311 or 
(510) 651-8883. 


Circle 1275 on Inquiry Card. 


VESA AND PCI CACHE 


CONTROLLERS 

The KT-410A VL-Bus ($175) 
and the KT-910A PCI ($255) 
IDE cache controller kits sup- 
port four IDE drives, with a ca- 
pacity of up to 4 GB each, and 


two floppy drives. The cache, 
expandable from 512 KB to 16 


- INTEGRATED AUDIO ON 


A PCMCIA CARD 


An audio PCMCIA 
card with its own 
high-fidelity speak- 
er and a DSP chip, 
the Porteable Sound 
| PCMCIA supports 


| ed programs written for Sound Blaster. The Type Il PCMCIA 
card lets you record and play back CD-quality, 16-bit digitized 
. voice, music, and sound. You can simultaneously play synthe- 
sized and digitized audio files. The card has built-in volume 
control, a jack for a second speaker, and a stereo headphone 
` jack. The compact speaker is detachable. Cost is $279.95. 


Contact: DSP Solutions, Palo Alto, CA, (916) 621-1787. 


Circle 1271 on Inquiry Card. 


MB, is composed of DRAM op- 
erating at 80 ns in 256-K B and 1- 
and 4-MB SIMMs. From Bus- 
Logic (Santa Clara, CA), each 
card has an IDE-disk data rate 
of 5 MBps, a system-bus data 
rate of 20 MBps. and an average 
disk seek time of less than 0.3 
ms. In addition to supporting 
DOS and Windows, the cards 
provide 32-bit support for Net- 
Ware, OS/2, and Unix (SCO, In- 
teractive, and AT&T). The KT- 
910A PCI controller is software 
configurable. 

Phone: (408) 492-9090. 

Circle 1280 on Inquiry Card. 


CD MULTIMEDIA 

Aztech Labs' (Fremont, CA) 
CDA 268-014 double-speed 
CD-ROM drive ($199) is MPC 
2—compliant and features MDR 
(motorized disk return) technol- 
ogy, which eliminates the need 
for caddies and frees you from 
manual tray-loading. Compati- 
ble with Kodak's Multisession 
Photo CD software, the drive lets 
you view multiple photo-realis- 
tic images on your PC screen in 


DOS or Windows. The 630-MB 
drive has a data transfer rate of 
300 KBps, an average access 
time of less than 380 ms, and a 
64-KB internal buffer. Digital- 
audio output lets you play back 
74 minutes of full-motion video 
from a 12-cm disk using video 
in CD format. You can also play 
your favorite audio CD while 
you're working in an application. 
Phone: (510) 623-8988. 

Circle 1277 on Inquiry Card. 


FASTER PRINTING 

An I/O PC card, the PowerPort 
($59) from Buffalo Products 
(Salem, OR) increases the print- 
ing speed of your parallel print- 
er, such as the Hewlett-Packard 
LaserJet 4, to as fast as 150,000 
characters per second. Compati- 
ble with all ISA-bus PCs running 
DOS or Windows, the Power- 
Port plugs into any 8- or 16-bit 
slot on your computer's mother- 
board; it can use the LPT] or 
LPT2 port address. 

Phone: (800) 345-2356 or 
(503) 585-3306. 

Circle 1276 on Inquiry Card. 


PLUG-AND-PLAY NETWORK 
ADAPTER 


The EtherGo network adapter 
($99) from Alta Research (Deer- 
field Beach, FL) features a Na- 
tional Semiconductor AT/LAN- 
tic Ethernet controller with a 
custom ASIC that lets ISA cards 
support the Intcl/Microsoft Plug 
and Play ISA specification. The 
adapter ships with a utility that 
provides automatic self-config- 
uration for systems that do not 
support Plug and Play. 

Phone: (800) 423-8535 or 
(305) 428-8535. 

Circle 1278 on Inquiry Card. 


MULTIMEDIA ON A CARD 
HiPerVideo 928Movie, which 
was developed in conjunction 
with IBM, combines a Windows 
graphics accelerator card with 
software movie acceleration, 16- 
bit audio, and a VESA Media 
Channel expansion option. From 
VideoLogic (Cambridge, MA), 
the card uses the company's 
Powerplay Digital Movie Ac- 
celerator, a custom ASIC that 
provides seamless integration of 
the video and PC graphics sub- 
systems, enabling you to play 
back full-screen video at 30 
frames per second. The VESA 
Media Channel connector sup- 
ports a video data connection be- 
tween peripherals, such as video- 
capture cards or MPEG playback 
devices, and the graphics sub- 
system. 

Phone: (617) 494-0530. 

Circle 1281 on Inquiry Card. 


EASY SCSI CONNECTION 

A 16-bit PCMCIA SCSI con- 
troller, the SCSI2Go (from $329) 
lets you easily add SCS] storage 
devices and I/O peripherals to 
your notebook or desktop com- 
puter with a PCMCIA Type II 
slot. From Future Domain (Ir- 
vine, CA), the card has SCSI-2 
data transfer rates of up to 10 
MBps and a 2-KB internal FIFO 
buffer. With the card installed, 
your system automatically re- 
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SCANNER 


With no on/off switch, the pa- 
| per-driven PaperMax per- 
sonal scanner is automati- 
cally activated and begins 
scanning when you insert pa- 
per into it. A typical typed 
page scans in less than 6 
seconds, and the image im- 
mediately appears on your 
PC (running either DOS or 
Windows) or Mac screen on 
top of whatever application 
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you're running. Image enhancement and compression during the scanning process produce a 


small, file-size image suitable for communication via fax or E-mail. 


MaxMate software supports such image formats as PCX, BMP, TIFF, and PICT, in addition to its 
own file format. You can annotate scanned documents with “sticky notes” and highlight them with 
an electronic marker; annotations can be viewed across platforms. You can view, save, and print 
a MaxMate document received through E-mail regardless of the type of sending or receiving plat- 
form. The 2'4-pound scanner fits between your keyboard and monitor. The unit costs $499. 


Contact: Visioneer, Palo Alto, CA, (800) 787-7007 or (415) 812-6400. 


Circle 1272 on inquiry Card. 


configures itself and installs the 
SCSI peripheral. 

Phone: (714) 253-0400. 

Circie 1282 on Inquiry Card. 


PORTABLE CONNECTIONS TO 


TOKEN RING 

Olicom's (Plano, TX) PCMCIA 
Adapter ($495) connects your 
notebook or laptop PC to token- 
ring networks via the PCMCIA 
Type II or Type IIT port on the 
PC. The adapter uses Olicom's 
PowerMac drivers and complies 
with the PCMCIA revision 2.0 
specification. The adapter sup- 
ports network operating systems 
such as NetWare and LAN Man- 
ager; il is compatible with DOS, 
Windows, and OS/2. 

Phone: (214) 423-7560. 

Circie 1283 on Inquiry Card. 


Xircom's (Calabasas, CA) Cred- 
itCard Token Ring Adapter and 
Pocket Token Ring Adapter III 
($599 each) feature SmartRing 
software and a complete LAN- 
support program thal supports 
most nelwork operating systems. 
The 16-/4-Mbps CreditCard To- 
ken Ring Adapter fits into any 


PCMCIA Type ll or HI slot. The 
Pocket Token Ring Adapter III 
connects portable and desktop 
PCs to a 16-/4-Mbps token-ring 
network through the parallel port 
and supports enhanced parallel- 
port data transfers; its Phantom 
Power Cable powers the adapter 
directly from a PC's mouse or 
keyboard port. Both adapters in- 
clude cable connectors for STP 
and UTP token-ring cabling. 
Phone: (818) 878-7600. 

Circle 1284 on inquiry Card. 


COMPUTER TALK v 

A three-piece computer speaker 
system, the ACS3 ($200) from 
Altec Lansing (Milford, PA) 
consists of two self-powered, 
shielded satellite speakers and 
an amplified subwoofer. The 
subwoofer has a multipath cham- 


ber to enhance sound reproduc- 
tion. Frequency response is 40 
Hz to 20 kHz +3 dB, and the sig- 
nal-to-noise ratio is 78 dB. The 
system runs on AC power. 
Phone: (717) 296-4454. 


Circie 1285 on Inquiry Card. 


The magnetically shielded CS- 
1400 speaker system ($149.99) 
from Labtec Enterprises (Van- 
couver, WA) is a 15-W RMS 
system with a 3-inch rolled-edge 
woofer and 2-inch alnico tweet- 
ers. The system's controls for 
volume, treble/bass, and balance 
are on the front of one speaker. 
Two line inputs are available for 
secondary source applications. 
Phone: (206) 896-2000. 

Circle 1286 on Inquiry Card. V 
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CABLE TESTER д 


A PC-based cable tester with a 
graphical wiring display, the Ca- 
bleEye ($1495) from CAMI Re- 
search (Lexington, MA) features 
an internal cable database with 
descriptive notes, label-printing 
capability, hard-copy wiring out- 
put on laser or dot-matrix print- 
ers, and macro functions for un- 
skilled operators. The system 
includes an expandable hard- 
ware-test fixture that links to 
your PC via a serial port. 
Phone: (617) 860-9137. 

Circle 1289 on Inquiry Card. 


PERSONAL PRINTER 

The OL410e ($899) from Oki- 
data (Mount Laurel, NJ) is a 
compact, 4-ppm LED/laser print- 
er with 600-dpi output. It in- 
cludes 12 resident scalable fonts, 
2 MB of RAM, and a RISC mi- 
croprocessor that lets you print 
the first page of your document 
just 25 seconds after you turn 
on the printer. Parallel and serial 
interfaces with auto-switching 
let you connect the printer to any 
type of computer or allow two 
PCs to share a printer. A power- 
save mode automatically reduces 
power use to less than 15 W 
when the printer is inactive. 
Phone: (609) 235-2600. 

Circle 1287 on Inquiry Card. 


FLEXIBLE SCANNER 

ScanMan PowerPage ($799) is 
a compact, motorized, boardless 
scanner. You can use it as a 
sheet-fed, full-page scanner or 
detach the motorized scanning 
head from its base and use it as a 
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| hand-held scan- 
ner. From Log- 
itech (Fremont, 
CA), the 256- 
4 gray-scale scan- 
ner is TWAIN- 
and OLE 1.0- 
compliant and 
has a 25- to 
400-dpi resolu- 
tion. Threshold- 
ing and dither- 
ing features automatically adjust 
text and image contrast to pro- 
duce high-quality copies and fax- 
es. Communication between the 
computer and the scanner is soft- 
ware controlled. 

Phone: (510) 795-8500. 

Circle 1288 on Inquiry Card. 


TV-TO-PC INTERFACE 


A video interface card that al- 
lows you to watch TV on your 
VGA monitor, Video Galaxy 
($293) is compatible with major 
video standards and image file 
formats. From Aztech Labs (Fre- 
mont, CA), the 16-bit card pro- 
vides live TV displays at a reso- 
lution of 1024 by 768 pixels in 
up to 16 million colors. An on/ 
off TV timer lets you preset the 
TV to turn on at a specified time; 
a digital clock and preset status 
can be displayed on the VGA 
screen. The card, which accepts 
video from a TV, a videotape, a 
camcorder, or a laserdisc play- 


ПТТ Ме Hardware 


er, has four audio sources and al- 
locates each video source to a 
specific audio source. 

Phone: (510) 623-8988. 

Circle 1291 on Inquiry Card. 


LABEL AND BADGE PRINTER 

A dedicated label printer, the P- 
Touch PC ($449) from Brother 
International (Somerset, NJ) lets 
you print images from your com- 
puter screen onto laminated ad- 
hesive labels. Mac- and PC-com- 
patible, P-Touch PC can print 
most combinations of on-screen 
fonts, graphics, bar codes, and 
company logos. P-Touch PC can 
do thermal-transfer printing and 
import bit-mapped graphics, as 
well as print mailing labels with 
the option of automatically print- 
ing the date and time on each la- 
bel. The unit supports ATM and 
TrueType fonts and includes 
more than 250 scalable symbols. 
Phone: (908) 356-8880. 

Circle 1292 on Inquiry Card. 


INTERNAL FAX MODEM 

A V.32bis/V.42bis fax modem 
card, the T/PortModem 1440PT 
($299) sends and receives data 
or faxes in the background while 
you work on your PC. The Tel- 
cor Systems (Natick, MA) card 
has a coprocessor, 14 KB of 
transmit buffer, and 16 KB of 
receive buffer dedicated to the 


TALK AND SEND Dama, Too 


The enhanced MT1932PCS 
MultiModem. ($949), which | 
is based on V.32terbo tech- | 
nology, has a Talk Anytime - 
feature that activates voice- 
over-data communications - 


whenever the handset is | 


picked up. From Multi-Tech - 


Systems, the voice/data/fax modem с 229 at 16.8 Kbps | 
and 19.2 Kbps. When you use Talk Anytime, you can switch to 
simultaneous voice-over-data mode without having to configure 


the modem. 


Contact: Multi-Tech Systems, Mounds View, MN, (800) 328- 


9717 or (612) 785-3500. 
Circle 1273 on Inquiry Card. 


management of the modem/PC- 
bus serial interface, which per- 
mits data transfer rates of up to 
115.2 Kbps. The Hayes-compat- 
ible modem supports existing 
DOS communications software 
and does not use IRQ lines or 
DMA channels in Windows. 
Phone: (508) 653-3995. 

Circle 1293 on Inquiry Card. 


HEAT ALERT a 

The 110 Alert alarm ($29) sig- 
nals when your computer's in- 
ternal temperature reaches 110°Р; 
when the temperature drops back 
below 110*F, the alarm shuts 
off. From PC Power & Cooling 
(Carlsbad, CA), the device uses a 
thermistor to monitor the tem- 
perature. Compatible with any 
computer, the device connects to 
an unused drive plug. 

Phone: (619) 931-5700. 

Circle 1290 on Inquiry Card. 


NETWORK-PERIPHERAL 


SHARING 

The Print Server Plus PS-4 se- 
ries (from $595) enables you to 
share modems and printers on 
your Ethernet or token-ring net- 
work. The BayTech (Bay St. 
Louis, MS) units support up to 
32 queues on as many as 32 file 
servers; they can support four 
peripherals. The print servers 
provide continuous parallel print- 
ing speeds of 100,000 characters 
per second and serial printing 
speeds of 46,000 cps; they sup- 
port asynchronous speeds of up 
to 460,000 bps. You can control 
your printers remotely and are 
notified of printer errors and 
form changes. 

Phone: (601) 467-8231. 

Circle 1294 on inquiry Card. 
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KFC USA, INC. 
1575 Sunflower Ave., Costa Mesa, CA 92626 
Tel: (714) 546-0336 * Fax: (714) 546-0315 


Circle 109 on Inquiry Card. 
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ШШ Software 


DATA b> 
ACQUISITION 


Icon-based 
applications eq 
software for ғ 
data acqui- S% 
sition, Work- 
bench for Win- 
dows ($995) 
is targeted to- 
ward scientists 
and engineers. 
From Strawberry Tree (Sunny- 
vale, CA), the program doesn't 
require any programming. The 
Windows environment enables 
special graphics and live dy- 
nanric data export to other DDE- 
compatible programs. Optional 
modules, such as FFT/filtering 
and advanced mathematics, are 
planned. 

Phone: (408) 736-8800. 

Circle 1302 on inquiry Card. 
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VISUAL DEVELOPMENT 

VIA/Visual Information Assis- 
tant for Windows (from $295) is 
an object-oriented application 
development tool that lets you 
design an information structure 
by integrating data from dis- 
parate sources. From Applied 
Logic Programming (Wynne- 
wood, PA), the software access- 
es data by launching applications 
or via DDE and DLL mecha- 


POWER TOOLS FOR IMAGING 


Kai’s Power Tools for Windows includes 33 filters and exten- 
sions for expanding the capabilities of Windows image-ma- 
nipulation programs that support the Adobe standard plug-in 
architecture. Such programs include Photoshop, Fauve Ma- 
tisse, Fractal Design Painter, PhotoStyler, and Picture Pub- 


lisher Plus. 


The Texture Explorer lets you generate an unlimited selection 
of textures, backgrounds, and materials that you can apply to 
images, text, backgrounds, or objects. The Gradient Designer 
allows the use of up to 500 colors at any time. Gradients on 
Paths wraps any blend around a free-form user path or text se- 
lection; the Julia Sets fractal explorer lets you generate and ex- 
plore using fractals or zoomed fractal segments for masking and 


mapping. $199. 


Contact: HSC Software, Santa Monica, CA, (310) 392-8441. 
Circle 1296 on Inquiry Card. 
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nisms. It provides hypertext, hy- 
perdata, and hyperquery search 
and reporting capabilities. 
Phone: (215) 649-4740. 

Circle 1321 on Inquiry Card. 


IMAGING TOOL 


An imaging extension to the 
KIPP Advanced Developers 


` Toolkit, Kofax Mark Sense De- 


tection ($995) permits real-time 
recognition of check marks, sig- 
natures, and other markings on 
scanned documents. From Ko- 
fax Image Products (Irvine, CA), 
the tool helps businesses route 
and process forms and other doc- 
uments by extracting data related 
to hand-entered markings. You 
can incorporate the tool into any 
application that you’ve devel- 
oped using the KIPP toolkit. 
Phone: (714) 727-1733. 

Circle 1307 on Inquiry Card. 


CALCULATE TO THE NTH POWER 


A programming language with 
symbolic math-processing capa- 
bility, Nth ($129) from Nth 
Power Software (Adair, OK) op- 
erates in 32-bit protected mode 
for full use of available RAM. 
Among the 11 buiit-in data types 
are multiple precision numbers, 
polynomials, multivariate ratio- 
nal polynomials, and vectors and 
matrices. Examples of source 
code include Sturm’s algorithm, 


_ resolution via list processing, and 


the Nth root of a number to any 
degree of accuracy. 
Phone: (918) 789-2734, 


Circle 1308 on inquiry Card. 


SOFTWARE TESTING 

Vermont High Test ($495) 
automatically records test 
scripts as you run a pro- 
gram. After recording key- 
strokes, mouse events, 
screen images, and the in- 
ternal details of window 
controls, the interactive 
Suite Manager joins the 
test scripts into test suites. 
The Suite Manager also 


creates script hierarchies and sets 
up loops for multiple script exe- 
cution. The package is from Ver- 
mont Creative Software (Rich- 
ford, VT). 

Phone: (802) 848-7731. 

Circle 1303 on Inquiry Card. 


MOTION SIMULATION 

Working Model ($995), a mo- 
tion-simulation package from 
Knowledge Revolution (San 
Francisco, CA), provides Win- 
dows workers with a cross-plat- 
form engineering solution for 
motion analysis. You can create 
mechanical systems on your PC 
screen by graphically building 
objects or importing them from 
a CAD program. During a sim- 
ulation, a simulation engine 
mathematically calculates the 
objects’ motion from their as- 
signed physical properties and 
displays their movement in 
smooth animation. 

Phone: (415) 553-8153. 


Circie 1320 on Inquiry Card. 


BROWSE IN AUTOCAD v 

A file-viewing utility that runs 
inside AutoCAD by means of 
the ADS interface, AutoManag- 
er Classic/ADS ($95) displays 
15 file formats and provides file- 
importing capabilities into Au- 
toCAD. The Cyco International 
(Atlanta, GA) utility lets you stay 
in AutoCAD while you browse 
through yo files to find draw- 
ings and other documents. The 
software views most graphics 
files, including Generic CADD 
and MicroStation DGN files. 
Phone: (404) 634-3302. 


Circte 1305 on Inquiry Card. 


S ays BYTE, "FirstClass blends conferencing and mail together under a 


remarkably clean interface that goes far beyond the capabilities of most E-mail 
mail systems ... a regrettably rare example aha a useful piece of software.” à 
Conferencing 
FirstClass features | апа { 
... all in the same application. Use FirstClass for internal mail, Remote Access 


group discussion or even as a public access tech support solution! 
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A FirstClass Experience 


by Raymond С.А. Côté 


tClass 


FirstClass is integrated e-mail and conferencing which works equally well 
lover LAN and dial-up connections. Regardless of transport, users connect to È 
res: FirstClass server through а graphics- based (Windows or Mac) FirstClass 
Downlosding... Jon Plays the Guitar ient. Remote users with ail ca hardware can "- ige on Alaia a 


Transferred 17632 of 37827 Bytes 


P d] 0 
X ~ А ELI] 46 % Complete 


Irs 


EE р ag We have some grea 
——— 2 J'Q) chaticon means that m private conferences. 
Pub Chat 501101615 already in J Check It out, and apply 
the chat lounge. | Private Conferences for the ones you like! 


m... remarkable about FirstClass? What other — н da em Poeni? irem Gn the same network or via 
communication software lets your PC and Mac users ЖШ; nn Ame P 
share your ethernet network without a file server... or J d sessions, 20 of which may be modem connections without 


dial in via modem with the same client software А En 558 third-party communications software 
they normally use? Add to this our integrated > ХОС лада аач 4 аЙ sneer ы 
group communication, comprehensive security ллы on лат анаан лаба 
atures, simple installation and robust server | FirstClass client 
Messages with multiple fonts, styles and colors & untim- 
FirstClass Lotus Notes QuickMail MS Mail ited file attachments 
Simultaneous multiple uploads & downloads 
Conferencing? Y Y Pseudo - à à 
Cross-Platform Chatting? Y Optional Е Optional gateways to the Internet with full Usenet 


Fully Customizable Interface? — Y Y " к newsgroup sending & receling | 
Attachments? Unlimited 40 Unlimited Fax gateway for individual or broadcast faxing and 
Copies of Sent Mail? Y Y . more! 


Full Message History? Y М " - DEALER & у-у INQUIRIES NOW WELCOME! 
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What's New Software 


-Heue-RuORNG FoR ШЗ 


татса сг by heppa Check м уел Toad oper for vara tel aman gerent anó RFE росу aR атаба 


Prouyou t yen 


A self-contained development environment, ForeHelp lets you 
view, create, change, and move e through yc your help projects i in 
the actual visual and functional help setting. ForeHelp sup- 
ports all Windows 3.1 help features, such as hot ‘spots i in text - 
and graphics ; and n macros. An error-detection and resolution 
facility during the. build process lets you jump directly to an 

` error| ‘location without having 1 to decipher cryptic help-compil 
er error messages. Costi is $395. 


` Contact: ForeFront, Boulder, CO, (303) 499-9181. 


Circle 1297 on Inquiry Card. 


NETWORK MANAGEMENT 
ONdemand Network Control 
System for Windows (portable 
version, $895; desktop version, 
$2995) manages ONline System 
Concentrators and related net- 
work modules. From Chipcom 
(Southborough, MA), ONde- 
mand NCS for Windows can 
manage hundreds of users on 
multiple Ethernet, token-ring, 
and FDDI networks. The desk- 
top version has graphical point- 
and-click control, menu forms, 
and presentation tools for man- 
aging all Chipcom devices from 
a PC. 

Phone: (508) 460-8900. 

Circle 1304 on Inquiry Card. 


MANAGE CD TITLES IN 
WINDOWS AUTOMATICALLY 
Visual CD ($69.95) from Merid- 
ian Data (Scotts Valley, CA) 
automates the installation, man- 


agement, and operation of mul- 
timedia CD-ROM titles in Win- 
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dows. After you insert a disc, the 
program scans and identifies it, 
adding it to a library that lists all 
your titles. When you open Vi- 
sual CD, your titles and a toolbar 
are displayed; you can click on 
any title to review the contents 
of the disc and use the toolbar to 
enlarge photos, listen to audio, 
or review data. 

Phone: (408) 438-3 100. 

Circle 1306 on Inquiry Card. 


PARTICIPATE BEHIND THE 
SCREEN 


Crystal Walls 1.0 ($69.95) from 
Domain Virtual Worlds (Seattle, 
WA) uses 3-D animation to cre- 
ate virtual worlds behind your 
PC screen. You can see and in- 
teract with the animated charac- 
ters in the virtual worlds, and 
they can continue their interac- 
tions while you work in your ap- 
plication. 

Phone: (206) 328-7200. 

Circle 1311 on Inquiry Card. 


05/2 TOOLS 

The GammaTech Power Pack 
for OS/2 ($69.95) from Sof- 
Touch Systems (Oklahoma City, 
OK) provides tools that help you 
get more power from your sys- 
tem. The package includes the 
Extended Attribute Editor, which 
lets you examine, create, alter, 
and delete extended attributes on 
files and directories; the .INI File 
Editor, which lets you add, de- 
lete, and update OS/2 INI files; 
and a Hot Key feature that lets 
you define hot-key combinations. 
Phone: (405) 947-8080. 

Circle 1300 on inquiry Card. 


SHIPPING SOFTWARE 

The DOS-based Ship It package 
($199.95) from PoinTex (Wal- 
nut, CA) comprises a UPS man- 
ifest module, a bar-coding mod- 
ule, and a solar calculator. The 
manifest module produces UPS- 
approved items such as shipping 
manifests, COD tags, billing 
summaries, and shipping labels. 
The module also provides a de- 
tailed daily record of what you 
ship, where you ship it, and the 
shipping charges you incur. The 
bar-coding module lets you enter 
the numbers, name, and a brief 
description for any item to which 
you want to assign a bar code; it 
then generates the bar code. 
Phone: (909) 594-6321. 

Circle 1309 on Inquiry Card. 


DATA TYPES FOR VISUAL BASIC 


Baldar’s Data Type Functions 
for Visual Basic ($49) supports 
data-type functions for Visual 
Basic by making available func- 
tions such as MKI$, CVI, 
MKDS, and CVD. From Baldar 
(Berkeley, CA), the software lets 
you design data-type records 
while your program is running 
and import programs written in 
other Microsoft Basic languages 
without reworking any code or 
logic. 

Phone: (800) 367-0930 or 
(510) 841-2474. 

Circle 1301 on Inquiry Card. 


Software Update 


ImagePals 2, U-Lead Systems 
(Torrance, CA), provides cat- 
aloging for all media types; 
expanded search capabilities 
with keywords, subjects, and 
marks; file conversion for 
raster and vector formats; ad- 
ditional special-effects filters; 
interdocument cloning; a 
global viewer; and multi- 
media slide-show capabili- 
ties. $249. 

Phone: (310) 523-9393. 
Circle 1323 on Inquiry Card. 


r) HiRes ЕХ, Ron 
Ый Scott (Hous- 
Mila ton, TX), 
ma deletes the 
E hardware key; 
j expands 
Bitmap Object 
support; and adds image- 
warping, full-screen editing 
for video applications, object- 
file import and export, and 
function queuing for batch 
operations. $1000. 


Phone: (713) 529-5868. 
Circle 1324 on Inquiry Card. 


XPost 3.0 P, LANtec (Provo, 
UT), features a multitasking, 
menu-driven, modular Win- 
dows GUI; NetPhone; mes- 
sage compression on storage 
and forwarding; ascending 
and descending messaging 
order; application launching 
under DOS and Windows; 
message priority rating; and 
E-mail environment cus- 
tomization, $99.95. 


Phone: (801) 375-7050. 
Circle 1325 on Inquiry Card. 


AutoSketch release 2 for Win- 
dows, Auto- 
desk (Sausa- 
lito, CA), 
enhances the 
interface, expands CAD func- 
tionality, adds drawing tools, 
increases compatibility with 
AutoCAD and AutoCAD LT, 
and enables more accurate 
importing and exporting, 
$299, 

Phone: (206) 487-2233. 
Circle 1326 on Inquiry Card. 
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Everyone 


makes claims. 


When the industry wants 
product testing taken to the nth 
degree, they take it to NSTL. 

In every field, one name sets the 
standard. In microcomputer testing, 
the name is NSTL, the leading 
independent testing lab. 

The NSTL compatibility certification 
seal on a product says that it withstood 
the toughest lab in the industry — and 
it's ready for your business. 

The seal saves you a lot of comparison 
and guesswork. It says you'll find the 
product compatible with a wide range 
of business applications and hardware. 

It helps you make the right choice. 


Real-world testing for real- 
world use. 

Beyond compatibility testing, we 
access nearly every conceivable 


problem — from engineering-level 
hardware bugs to the everyday usability 
of business software. 

And we test with the end-user in 
mind, in a real-world environment, just 
the way your staff uses equipment. 
Except our trials arc more punishing. 


Our publications, and others 
that publish our work. 

In a separate facility we also do 
comparison testing for our own 
Ratings Reports: Software Digest?, PC 
Digest? and LAN Reporter. They're 
read by people who purchase an 
average of more than $500,000 in 
microcomputer hardware and 
software annually. 

And because of the respect we've 
earned, some of the industry's leading 
publications, like Data Communications, 


Circle 316 on Inquiry Card. 


We make sure. 


LAN Times, Unix World and Datapro 
Research Group publish our test results. 


Look for the NSTL seal and 
be sure. 

Experts rely on the NSTL name: 
now you can, too. The final test of a 
product is its compatibility in a 
business environment. The NSTL mark 
tells you it's already met that test. Look 
for it when you compare products. 


Plymouth Corporate Center 

Box 1000, Plymouth Meeting, PA 19462 
215-941-9600 

Micro Channel" amd OS/2 arc trademarks of the IBM Corporation. 


What's New Software 


TOOLS FOR VISUAL BASIC 

XRef for Visual Basic ($99) is 
a cross-reference developer’s 
tool for fully documenting an 
application you've written using 
Visual Basic. From Crescent 
Software (Ridgefield, CT), the 
utility lists all forms, controls, 
properties, events, methods, vari- 
ables, arrays, constants, and pro- 
cedures alphabetically by type 
and scope. The tool reads all 
source code associated with a 
program and then parses the in- 
dividual program symbols into 
tables. 

Phone: (800) 352-2742 or 
(203) 438-5300. 

Circle 1314 on Inquiry Card. 


VB ProjectWorks 1.0 (from 
$295) is a project management 
and version-control system for 
developers using Visual Basic. 
From The Young Software 
Works (Cooper Station, NY), the 
package provides a complete set 
of project-oriented version-con- 
tro] features and lets multiple 
developers work on a single Vi- 
sual Basic project. Parallel de- 
velopment and file sharing allow 
users to work on multiple lines 
of development simultaneously 
without one line interfering with 
another. Projects or files can be 
merged to combine the changes 
made in different projects or in 
separate branches. 

Phone: (212) 982-4127. 

Circle 1131.5 on Inquiry Card. 
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TrueGrid Pro ($129) lets pro- 
grammers using Visual Basic 
create in-cell editable and con- 
figurable database browse tables 
without writing code. From Apex 
Software (Pittsburgh, PA), the 
data-aware grid supports all data- 
base formats that Visual Basic 
recognizes. Just drop a TrueGrid 
on a Visual Basic form and set 
the DataSource property, and 
your fully functional table is cre- 
ated. A split bar lets you split a 
TrueGrid into independent grids. 
Phone: (412) 681-4343. 

Circie 1316 on Inquiry Card. 


e For Wieden 


© NETWORK WINDOWS MANAGEMENT 


An automated file management system, AutoEDMS for Win- 
dows lets you jump from AutoCAD to Excel Чо Word while it 
keeps track of every drawing, document, and file you use. The 
software can directly manage, view, and print over 100 types 
of files. It includes a screen painter and database. designer 

` that lets you graphically design database screens and fields. 
AutoEDMS for Windows supports the leading network operat- 
рое eens Cost is 58951 for a two-user starter kit. 
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A Windows-based integrated 
management tool, Boot Ware 
Manager ($259) lets network ad- 
ministrators create, edit, update, 
and diagnose centralized work- 
station boot files from a single 
location. You can create boot 
files from boot disks by modify- 
ing existing boot files or from 
control files that you define. An 
NLM directs BootWare ROMs 
to boot from a specific file serv- 
er and image file. The package 
is from Lanworks Technologies 
(Mississauga, Ontario, Canada). 
Phone: (905) 238-5528. 

Circle 1310 on inquiry Card. 


SELF-BOOTING DIAGNOSTICS 
PC Diag ($149.95) from Unicore 
Software (North Andover, MA) 
is a self-booting diagnostic soft- 
ware package that runs indepen- 
dently of an operating system. It 
performs complete system test- 
ing, including memory, video, 
drives, keyboard, math copro- 
cessor, and ports. It has both a 
CMOS and a boot-disk-partition 
save-and-restore feature. 
Phone: (508) 686-6468. 

Circie 1319 on Inquiry Card. 


. Contact: 
ACS-Telecom, 
Lomita, CA, 
(310)325-3055. 
Circle 1298 on 
Inquiry Card. 


Software Update 


Designworks 2 for Windows, 
GST Software (Falls Church, 
VA), includes custom shape 
tools, new text features, an 
RGB color-mixing dialog 
box, a redesigned user inter- 
face, a snapshot utility, a Clip 
Art and Photo CD browser, a 
keypad/font utility, and OLE 
2.0 support. $199.95. 

Phone: (800) 236-1062 or 
(703) 560-2354. 

Circle 1327 on Inquiry Card. 


ReportSmith 2.0, ReportSmith 
(formerly Indigo Software, 
San Matco, CA), adds query 
and interface improvements, 
more than 100 reporting fea- 
tures, OLE 2.0 support, and 
improved performance. $299. 
Phone: (415) 312-0770. 
Circle 1328 on Inquiry Card. 
ReachOut Remote Control 4.0, 
Ocean Isle Software (Vero 
Beach, FL), adds full support 
for Windows and DOS, 
TCP/IP, and high-resolution 
monitors. $179; network ver- 
sion, $295. 


Phone: (800) 677-6232 or 
(407) 770-4777. 
Circle 1329 on Inquiry Card. 


DS Lab 2.1, DS Group (Green- 
wich, CT), supports addition- 
al graphical formatting and 
data-manipulation features; 
adds functions such as depre- 
ciation, VLOOKUP, 
HLOOKUP, and day of 
week; and enhances selective 
password protection for 
graphical layouts, all ele- 
ments, and model parameters. 
$295. 

Phone: (203) 861-1833. 
Circle 1330 on Inquiry Card. 


AM, Intelligent Environ- 
ments (Tewksbury, MA), 
adds component program- 
ming, which lets developers 
with different programming 
knowledge work together to 
build applications. $5000 per 
server. 

Phone: (508) 640-1080. 
Circle 1337 on Inquiry Card. 


COMING MAY 2-6, LAS VEGAS. PRE-REGISTER FREE! SAVE $50! 


Announcing the most 
important networking and 
computing event ever held. 


Networking changes minute-to- 
minute. LAN, WAN and telecom- 
munications are converging into a 
single all-encompassing business 
environment—connecting not only 
desktop to desktop, but company 
to company. 

NetWorld*«Interop" 94, The 
Networking Summit, was created 


specifically to mirror these changes. 


This unique forum puts 
together the two biggest names 
in networking events. Net- 
World? the hallmark of the 
desktop LAN community. 
And Interop? the prov- 
ing ground of interoper- 
ability for the WAN and 
telecom worlds. 

What you get is the 
first truly all-in-one net- 
working forum. 


The Summit for Networking 
Professionals. 


NetWorld+Interop 94 is the gather- 
ing place for the industry's best and 
brightest. Only NetWorld+Interop 
94 offers you this comprehensive 
educational experience free: 
e The InteropNet, featuring 
a guided tour of industry's only live 
multi-vendor, multi-protocol net- 
work that mirrors the inter- 
operability challenges 
you face today. 
e Internet Showcase, 
where you can learn 
about the richness and 
diversity of the Internet. 

e Start-Up City, an exhibit 
area dedicated to showcasing 
innovative new products and 
solutions from emerging 
companies. 

e Configuration Clinic, 
where you can get suggestions 
for designing and configuring 


YOU ONLY ATTEND 


your network from the best in 
the business. 

e CNEPA Labs, a forum for 
the transfer of technical informa- 
tion from the vendors to the net- 
work computing professional. 

® TSANet, where Technical 
Service Alliance members join 
together to solve your biggest 
networking challenges right on- 
the-floor. 

e Solutions Showcase" Demon- 
strations, cooperative technology 
demonstrations by leading ven- 
dors including ATM, APPN, Fast 
Ethernet and Multimedia. 

You will see the hottest new 
technologies demonstrated 
by more than 600 of the 
world's leading network- 
ing companies. You'll g 
leave the show ready 
to make the best pos- 
sible buying decisions 
for your company. 

Because when you see 


it at NetWorld+Interop, you know 
it works! 


Don’t wait. Pre-register 
now and attend FREE! 


NetWorld+Interop 94 Las Vegas 
takes place May 2-6, 1994 (exhibits 
open May 4-6) at the Las Vegas 
Convention Center. 

For more information and 
details on how to attend FREE 
(a $50 savings), or to become an 
exhibitor, call 1-800-488-2883 
Extension 314. 

Outside the U.S., call 
415-578-6900, or contact us 

over the Internet at 
networld@interop.com? 
Don't miss this 
unparalleled chance to 
experience the best in 
networking. 
* Мого Information із avaliable 
through Interops Gopher Server at 


programs.interop.com and World Wide 
Web (URL http: //programs.Interon com). 


NetWorld--Interap 94 is produced by Interop Company. Interop is a registered trademark and Configuration Clinic, internet Showcase, InteropNet and Solutions Showcase are trademarks 
ot Interop Company; NetWorld is a registered trademark of Novell, Inc. 61994 Interop Company, 303 Vintage Park, Foster City, CA 94404, 415-578-6900. Fax: 415-525-0221. 


RAE Software 


- BECOME A LANDSCAPE DESIGNER 
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 LandDesigner for Windows lets you quickly and easily create 
professional- -looking landscaping plans for up to 170 acres. 


With the CAD software you 


can create gardens, lawn areas, - 


walkways, and sprinkler systems using the more-than-300 pre- 
drawn graphical symbols and the drawing end drafting tools. The з 
program has a fully modifiable plant database that you can b 
search according to any combination of 14 characteristics, 
_ such as sun, soil, and water requirements. A grow option lets 
you view your landscape as it matures; optional regional plant 
libraries are based on USDA growing zones. Cost is $99. 


Contact: Green Thumb Software, Boulder, CO, 
(800) 336-3127 or (303) 499-1388. 


Circle 1299 on Inquiry Card. 


CLEAN UP YOUR HARD DISK v 

Disk Historian ($129.95), from 
Solid Oak Software (Santa Bar- 
bara, CA), is a Windows-based 
maintenance program that con- 
linually monitors the use of all 
files on your system that run un- 
der DOS or Windows. The tool 
provides up-to-date statistics for 
each file regarding the number 
of accesses; date and time of last 
access; date of first use; age; size; 
and days since last used. You can 
build ad hoc database queries; 
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compress, delete, and migrate 
files; and calculate potential disk- 
space recovery. 

Phone: (800) 388-2761 or 
(805) 967-9853. 

Circle 1322 on Inquiry Card. 


PEN-BASED TEXT RETRIEVAL 

Isys for Pen ($395) is a pen- 
based text-retrieval program that 
enables you to quickly and easi- 
ly access information on your 
pen-based computer. With the 
Odyssey Develop- 
1 ment (Denver, СО) 
=| program, you can 
specify a given phrase 
or set of words to 
search for within a 
particular database of 
documents. Search 
parameters include 
word, word in para- 
graph. word associa- 
tion, word exclusion, 


concept, document, and multi- 
ple association. You can port the 
searched text to your word pro- 
cessing application. 

Phone: (800) 992-4797 or 
(303) 394-0091. 

Circle 1312 on Inquiry Card. 


LINK NETWARE TO UNIX 
AND NT 


Server software that provides 
seamless file and print sharing 
between NetWare workstations 
and either Solaris or Windows 
NT, MultiConnect IPX (from 
$849 for five users) has its own 
NetWare IPX/SPX protocol 
stack. The stack is implemented 
as loadable drivers and provides 
connectivity at the kernel level. 
From Beame & Whiteside Soft- 
ware (Raleigh, NC), MultiCon- 
nect IPX provides you with full 
file services. Support for multi- 
directional printing allows Net- 
Ware clients to direct print out- 
put to Solaris- or NT-supported 
print devices or to other NetWare 
print servers on your network. 
Phone: (919) 831-8968. 

Circte 1313 on Inquiry Card. 


PARADOX FOR WINDOWS 
UTILITY 


The ezDoc for Paradox ($99) 
documentation utility from Woll- 
2Woll Software (San Jose, CA) 
provides visual and text docu- 
mentation for forms, reports, 
scripts, libraries, tables, and 
queries for Paradox for Win- 
dows. Reports include the abil- 
ity to view, print, and scale the 
object tree and the data model. 
You can print the form window 
in data, design, or cross-refer- 
ence mode; the visual cross-ref- 
erence of all user-interface ob- 
jects lets you quickly see where 
each object is on the form. Text- 
based reports are dynamically 
linked to a user-specified editor 
to enable you to globally search 
for character strings within 
forms. 

Phone: (408) 293-9369. 

Circle 1317 on inquiry Card. 


Software Update 


SQA TeamTest 2.5, Software 
Quality Automation 
(Wobum, MA), offers spe- 
cialized support for the 
PowerBuilder object-oriented 
development environment, 
which allows automated test 
procedures written in SQA 
TeamTest to directly see into 
PowerBuilder-unique objects; 
and extends SQA’s Object 
Oriented Recording technol- 
ogy. $1495 per license. 


Phone: (617) 932-0110. 
Circle 1331 on Inquiry Card. 


Media 100 1.1, Data Transla- 
tion (Marlborough, MA), fea- 
tures PAL compatibility, Au- 
dio Scrubbing, improved 
disk-space management and 
error handling, and full pro- 
gram export to QuickTime. 
$11,995. 

Phone: (508) 460-1600. 
Circle 1332 on Inquiry Card. 


Z-Mail 3.0. Z-Code Software 
(San Rafael, CA), features 
MIME support, localizable 
international support, direc- 
tory-services access, remote- 
mail capabilities, configu- 
ration capabilities, and 
hypertext on-line help. $295 
for one user; $1395 for 13 
users. 


Phone: (415) 499-8649. 
Circle 1333 on Inquiry Card. 


Pacific DirectNet 2.0, Pacific 
Data Products (San Diego, 
CA), adds EtherTalk support 


‘and an SNMP agent to pro- 


vide real-time status updates 
for Unix users. From $399, 
Phone: (619) 625-3663. 
Circte 1334 on Inquiry Card. 


AccuMail 3.0, Group 1 Soft- 
ware (Lanham, MD), in- 
cludes a new Windows ver- 
sion and an easier-to-use and 
easier-to-learn DOS GUI ver- 
sion, both on one CD-ROM 
disc. $295 per quarter; $1095 
per year. 

Phone: (800) 368-5806 or 
(301) 731-2300. 

Circle 1335 on Inquiry Card. — 


EXPLORE he Y NTERNET! 


FREE TRIAL 


Dial By Modem 1-800-365-4636, Press return until you get a prompt 
At Username, enter JOINDELPHI. At Password, Enter BYT43 


Complete details are provided during the toll-free registration 
Circle 307 on Inquiry Card. 


Attention Current Internet Users: See what DELPHI can offer you! Stock quotes, Grolier's 
Encyclopedia, newswires, and hundreds of other services are just a few keystrokes away. Telnet 
to deiphi.com and enter the username and password above for a free trial. 


DELPHI is the only major online 
service to offer you full access to the 
Internet. And now you can explore this 
incredible resource with no risk. You get 
5 hours of evening/weekend access to 
try it out for free! 

Use DELPHI's Internet mail gateway 
to exchange messages with over 20 
million people at universities, companies, 
and other online services such as 
CompuServe and MCI Mail. Download 
programs and files using FTP or connect 
in real-time to other networks using 
Telnet. You can also meet people on 
the Internet. Internet Relay Chat lets 
you "talk" with people all over the world 
and Usenet News is the world's 
largest bulletin board with over 3500 
topics! 

To help you find the information 
you want, you'll have direct access 
to powerful search utilities such as 
"Gopher," "Hytelnet," "WAIS," and "the 
World-Wide Web." |f you aren't familiar 
with these terms, don't worry; DELPHI 
has hundreds of expert online assistants 
and a large collection of help files, books, 
programs, and other resources to help 
get you started. 

Over 600 local access numbers are 
available across the country. Explore 
DELPHI and the Internet today. You'll be 


amazed by what you discover. 


YF hy 


Questions? Call 1-800-695-4005. 
Send e-mail to INFO@delphi.com 


Quatech's Solid State Drives 


for PCMCIA 


e 100% Reliability • No Moving Parts 


Quatech's line of Solid State Drives for PCMCIA (Type | and Type II) fit into any personal computer апа 
conform to the PCMCIA/JEIDA standards thus allowing your PC to access the newest technology used in note- 
books, hand-held computers and PDA's. These drives are available in three options: 3.5" front drive, rear card 
slot drive, or 3.5" front drive and rear card slot drive. 


Quatech's line of PCMCIA FLASH Memory, SRAM and l/O Cards offer add on memory in one, two and four 
meg options. SRAM available in one and two meg options only. FAX/modem, Serial RS-232, RS-422, EPP 
Parallel Port, and Digital I/O give you maximum flexibility for your application. 


For more information on PCMCIA products " 

or our complete line of communication, data T GUATECH 

acquisition and industrial I/O products call: РАХ: 216-434-1409 
800-553-1170 BBS: 216-434-2481 


662 Wolf Ledges Parkway, Akron, Ohio 44311 U.S.A. (216)434-3154. Intemational: Australia/Interworld Electronics 03-563-501 1, Canada 
(Westemy/nterworld VCR 604-984-4171 (Toronto office 416-513-7027), England/Diamond Point International 634-722-390, Finland/Lab 
Hitech OY 358-0-804-2522, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems 06181/75041, Israel/RCM Ltd. 
972-03-5447885, Italy/N.C.S. Computer Italia 03311 770-016, Netherlands/ACAL Auriema 040-502602, Korea/Sam Boo SENE: Co. 
82-2-538-4001, Spain SANTA Barbara SA 343-4188116, Singapore Bliss Services Pte Ltd (65) 338-1300, South Africa 3 

Eagle Electronics 27 21 234943, Switzerland Amiro Tech. Engin. 37-2311-18. IBM PC-XT, AT, and Micro Channel are 
registered trademarks of IBM Corp. All other trademarks are of their respective companies. 
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-vendors su plying 
products of all leading 
` manufacturers at extremely 


competitive prices. 
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Hardware/Software Showcase 
This categorized four-color display 


section makes it easy to find 


Hardware and Software products from 


a wide variety of manufacturers 
and suppliers. 


259 


From Accessories to Lapt ope: a! 
to Word Processors, you can =f; ў 
easily find the dealers you аге 
looking for іп this directory of 
products д ervices 
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v^ 360 dpi BubbleJet Printer 
v^ Up to 33% Faster than BJ-200 
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v^ 360 dpi Color BubbleJet Printer 
v/ Optimized for Plain Paper 


¥ Laser-quality Text Output 
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PRODUCTS 


5 USER ee os 
10 USER СО... TT 
25 USER CD .................... «££ i — 
SO USER CD anian . ЗО 00 
Netware v3.12. 
§ USER 3.5*....... 586.00 
10 USER 35... 1884.00 
SOUSED ar. 3315.00 
50 USER 3.8" ..._.......... Š 3131.00 
ا‎ ec „майышып 4385.00 
Сай tor Pricing on NetWare CD-ROM 


Varsicnas And Upgrades 
PERSONAL NETWARE V1.0 NEW 
ПОЗА. "--—a—— ——MÓ v 
5 USER —— MÀ MEME 1 E 


NOVELL PICIO © SUBJECT TO CHANEL LEASE CALL 
COW FOR THE BOUT CURFIENT FICO. 


NE2000 PLUS ETHERNET COAX CARD .....108.80 
NE3200 THIN COAX ТРА... 699.82 
active 
COACTIVE STARTER KIT ............................. 199 #0 
COACTIVE ADD-ON KIT...... -— _ 
^ 
TERMS NNR 
TC5143 ETHERNET COAX... „31087 
ТС5143 ETHERNET COAX ёр. 600.58 


TC5143 ETHERNET 108Т .. 4 
TC5143 


TONS 100MBPS COAX CARD... E. rr 


TENS 100MBPS EISA COAX CARD...............: 509.91 
TONS 100MBPS STP CARD... ,'587,48 
TCNS 100MBPS FIBER OPTIC СААР... „7 Ur 
TENS 100MBPS 6 PORT SMART HUB COAX 136 

TONS 100MBPS 8 PORT SMART HUB COAX. #1 10. 47 
TCNS 100MBPS 8 PORT SMART HUB STP...1169.75 


TCNS 100М8Р5 8 PORT SMART HUB FIBER 1485.80 


P; ARTISOFT 
AE3 ET EET COMM m RAMA 1190.98 
RUNNE - 4217234 
178.47 
172.4 
149.88 
$2.44 
UNNE ..89.44 
STA Кк 9 
1*0BT 5 PORT І H -233.33 
NODERUNNER STARTER KIT WINDOWS ... 808.57 
LANTASTIG AI VSO ........................‹.......‹.‹=....„-5ЛЬ}7 
LANTASTIC Al V5.0 WINDOWS ........... ..,.......79.10 
LANTASTIC SOFTWAR = evn 88.80 
LANTASTIC FOR ear - 129.68 
T-RUNNER 8 PORT 10BT _. еннен 290.88 
T-RUNNER 12 PORT 1087 .. m T 
SMC 
ULTRA16 ETHERNET COAX ...................... 105.25 
ULTRA18 ETHERNET COAX 6PK . . 583.08 
ULTRA16 ETHERNET 10BT ........ ... 1.104, 25 
ULTRA! ETHERNET 10871 6PK 582 88 
ULTRA16 ETHERNET me s 125.35 
ULTRA't6 ETHERNET 093.49 
ETHERCARD- ELITE B BIT CORE: 92.82 
ETHERCARD»- ELITE COAX ......... 119.64 
Ue Por ELITE COAX EPK - 429.73 
ETHERCARD» ELITE МСА COAX... 10026 
ETHERCARD: ELITE 1087... .119.44 
THERCARD» ELITE 10BT 6PK.. 419.22 
ETHERCARD ELITE MCA 10BT .. 189.55 
ETHERCARD-^ ELITE EISA 10BT .. а 579.78 
ETHERCARDs ELITE Ele . 138.57 
as enel: d ELITE COMBO NES... | 
3508 ETHER NETS PORT CON TONT”. „ 229.01 
3512 ETHERNET 12.2 POAT ٠ 1087. .. 14.76 
PC600WS ARCNET CARD COAX vee 119.23 
PG6S0WS ARCNET CARD ТР... ‚119.68 
PC600FS ARCNET CARD COAX... .199.2 
PC130 ARCNET CARD COAX .. PEE. 
ARCNET 8 PORT ACTIVE HUB COAX” “29. 41 
TOKENCARD ELITE 1684 .. = «фаба « ‚ 285. 28 
i ÞU PING а Herre 
Price | | | Jy 
Ee Oo 2 Y øL Bw 
| 100 0:59). 04 1 
(800) 95 \ 


Р CDW 34907 


[Hasman WITH eJ] 


50 cow 32009 


NETWORKING PR {ODUCT [5 || 
3Com 

3C503 ETHERLINK IL COAX |... _...............164.84 
30509 ETHERLINK III COAX... ... ... 1109 
ETHERLINK it} COAX 5 "m 829.12 

3C509 ETHEALINK 1 108T _. , 118.89 
3C509 ETHERLINK il] 1087 5 PK .. Т.В? 
30509 ETHERLINK ill | MCA J0BT ign 297 АБ 
30523 Sipe ME ill MCA COAX 5PK..........8 eu 24 
3C529 ETHER ds MCA 10BT PK 55 TES 
3C5098 ETH EAL UNK ill COMBO ... ‚——--—.1%8.3@ 
30509 ETHERLINK 11 COMBO 5 PK ..ST8.84 
36579 ETHERLINK EISA СОАХ...—— 2881 
30579 ETHERLINK EISA 229.01 
301627 12 PORT CINKBUILDER i: 128.07 
РЕЗ1ОВС POCKET ETHERNET COAX . .. 309.89 
PE310B2 POCKET ETHERNET COAX... .. ..258 00 
PE3108T POCKET ETHERNET 108Т. 268.31 
PA202B5 POCKET ARCNET COAX... ..... . 229.30 
PT2168T POCKET LOMEN RING 16/4 . 529.14 
POCKET TOKEN RING ili . £55.89 
PPXO3 PARALLEL PORT MULTIPLEXOR - 79.80 
XIRCOM 14.4K POCKET MODEM .............506.18 

TEM TOKEN RNG 
IBM TOKEN RING 16/4 ISA... 401.40 


IBM TOKEN RING 18/4 MCA... нт. 0257 
(М ТОКЕН RING MAU... тт... 45858 


ETHEREXPRESS 16 COAX ............................ 29.33 
ETHEREXPRESS 16 COAX ae — 


eee FLASH COMBO... 
ETHEREXPRESS FLASH COMBO Š PK 
ETHEREXPRESS BIPA COAX 
TOKENEXPRESS 16/4... ..., 


EREXPRESS ISA HUB.. 
ETHEREXPRESS 15А HUB EXP.. 


| TAPE, REMO ILU E&F OPPY DRIVES | 


SEER... 


JUMBO 120M8 INTERNAL _..._........................97.21 
JUMBO 250MB INTERNAL. . ee г 
TRAKKER 120MB PARALLEL PORT. NEM 19.48 
THAKKER 250MB PARALLEL POAT... ... ..... 3354 
POWERTAPE 2GB SCSI INTERNAL ..........947.58 
POWERTAPE 2GB SCSI E Ale ...___1087.99 
POWERDAT 2GB SCS! INTERNAL . .. 1924.33 

as - 

[-MzGA 
TAPE 250MB INSIDER HH... 187.57 
FLOPTICAL 21MB INSIDER... ..379.27 
AERNOULL! 150MA INSIDER SESI , 478.11 
ERNOULLI Eu PC POWERED .............477.0? 
BERNOULLI 150M8 TRANS SPORTABLE .. — $79.26 
SERNOULLI 150M8 INSIDER IDE... . 472.58 


^h. 
SUMMIT. 


ety ** $*$9*ewp-^** 


SE120 120MB INT TAPE B-U........................# ® 
SE250 250MB ІМТ TAPE B-U.. 168.03 
SE305 305MB INT TAPE BAU...............,........3 90 


MICROSOLUTIONS 


BACKPACK 3.5" 1 44MB FLOPPY PARALLEL 177.84 
BACKPACK 5.25" 1.2МВ FLOPPY PARALLEL .177.84 
BACKPACK 170MB HD PARALLEL ..............289.59 
BACKPACK 200MB HD PARALLEL ................427.39 
BACKPACK CD-ROM PARALLEL .............-....4 357.91 
BACKPACK 2X CD-ROM PARALLEL... .... 383.75 
BACKPACK 250448 TAPE B-U PARALLEL... 255.05 


CDWO IS A NASDAQ 
TRADED COMPANY 
TICKER Бума. Сонс 
D & B Rated 443 
Duns 10-762-7992 


Na n: For Credit Cards 
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FLOPPY DRIVES. 


E, REMOVABLE а 
PRO NOTE 42448 PARALLEL. — s 
PUMA ASBMB PARALLEL. م‎ ...442.44 


MARLIN 10SMB INT IDE... LE, 
ВМВ EXT SCSI W/ADPT. . nero OQ 
TD-250 250MB INT IDE .. те mer 
FS8500 305МВ INT IDE... HM M á OO 
SIDECAR Hl 305MB PARALLEL TBU... 288.77 
1200-4 4GB EXT SCSI.. c eR AS 83 
750MB-1 5G8 INT TBU WADPT.. 1036.19 


750MB- 1.508 EXT TBU WADPT. 9284.08 
WYSE TERMINALS č 
WYSE 30 AMBER OR EB —— 55272.90 
WYSE 50 AMBER OR GREEN. 388.80 
WYSE 55 AMBER. GREEN, 


WELT и 


WYSE 60 AMBER, GREEN. WHITE... 279.00 
WYSE 150 АМВЕЙ, GREEN, WHITE... 285.44 
WYSE 180 AMBER, GREEN, WHITE.......... 329.4 
WYSE 325 COLOR... PEMECTTU. 


MULTIMEDI. 


ALTEC LANSING ACS300 SPKRS/SW......... 274.26 
COW 5 CD BUNDLE" . —— 
COW 5 CD BUSINESS BUNDLE”... mR 
COW 5 CD ENTERTAINMENT BUNDLE". 
COW 4 CD EDUTAINMENT BUNDLE *. 
CREATIVE LABS DISCOVERY 16 INT .. 
CREATIVE LABS T 278 STARTERI INT 449.88 


, SOUND, co 


SOUND BLASTER PRO C m „12703 
CREATIVE LABS SB 14 ED IER m ABI. 188.12 
SOUND BLASTER 16 ASP MCD... .. 187.78 
CREATIVE LABS SB 16 SOSI eee 167.536 
MEDIAVISION PRO AUDIO 16 BASIC ........... 112.87 
MEDIA VSION PRO AUDIO SPECT 16..... ..161.30 
MEDIAVISION PRO AUDIO STUDIO 16 _...... 214.30 
MEDIAVISION PRO 16 SYSTEM II НЕМЕСЕ 75748 
MEDIAVIS!ON MEMPHIS SYS... „795.15 
MS MULTIMEDIA BEETHOVEN... ‚54.04 
MICROSOFT BOOKSHELF CD... 7119.99 
MICROSOFT WIN SNO SYS V2.0... .... 328 
MS ENCARTA 1994... „35.24 
MS WIN SNO SYS V2.0 WBOARD... "138.77 
MICROSOFT CINEMANIA 1994... eod. | 
ORCHID SOUNDWAVE 32.............................. 219.72 
ORCHID GAMEWAVE 32 2.1 48.90 
PROCOM INT MULTIMEDIA. STATION... . 738.18 
PROCOM EXT MULTIMEDIA STATION _ 789.46 
SONY DSKTOP LIBRARY INT 2Х.................267.0 

SONY DSKTOP LIB INT W/SND 2Х...............-4&7.73 


SONY DSKTOP LIB EXT W/SND 2X..............546.54 
TURTLE BEACH MULTISOUND ....................427.88 
"AVAILABLE ONLY WITH CD-ROM DRIVE 
PURCHASE CALL FOR DETAILS 
OPTICAL DR 


2 
Ao ч 


CHINON С05535 INT CD-ROM KIT................385.69 
CHINON CDX535 EXT CDROM KIT................ й 
HITACHI 19005 EXT СО-НОМ........................ 409 25 
HITACHI СОЯ1950 EXT ..................................З#.@$& 
HITACHI 8700 INT CD-ROM...........................409.8$ 
HITACHI CDR6750 INT .................................417.78 
NEG 33! INTERNAL ....................................... 474,90 
NEC 3XE EXTERNAL ...,......_.......................558.02 
МЕС 3Xp Portabie .. us 
ORCHID CDS3110 INT... e. #2 
PIONEER ORMED4X 8 DISC QUADRASPIN 1149.00 
PROCOM 20045 INT SCSI CD-ROM ... „48200 
PROCOM 200MS EXT SCS! CD-ROM.........5$7 45 
SONY CDUS35 INT CD-ROM... 26372 
SONY COUS4101 INT SCS? CD-BOM........... 348.18 
SONY CDU7205N EXT CO-ROM .. n... 481.19 
SYDOS PARALLEL PORT CD-ROM... ...... ... 299.31 
TEXEL 3028 24048 INT КїТ............................ 4 
TEXEL 3028 WPA SPECTRUM 16................ CALL! 
TEXEL 5028 240MS EXT KIT .......... .... ........ САШ! 
TEXEL 5028 WPA SPECTRUM 16............ CALLI 
TOSHIBA 3401 INT SCS! CO-ROM..............,.. 282.60 
TOSHIBA 3401 INT SCSI CO-ROM W/ADPT..538.14 
TOSHIBA 3401 EXT SCSI CO-ROM................ 400.61 
TOSHIBA 3401 EXT SCSI CD-ROM W/ADPT. .64$.55 
TOSHIBA 3401 EXT SCY 4 DRIVE TOWER 2538.68 


Ф i486SX/25 
B 170MB Hard Drive 
B MS-DOS V6.X, Windows V3.1. Mouse 


€ AEO A) 
wi d i) PR ii "—— a _ Ы ый " d Ф j 

Wu А Sey С [| BE 
wi MB... yD 2 ед А a اڪ‎ 
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SUMMASKETCH Ili 12 12 16 BUTTON 25340 
SUMMASKETCH Ili 1B X 12 4 BUTTON ........824.44 
IH WEN 
HI 7100 A-D SIZE B PEN .. 12098.78 
Hi 7200 A F SIZE 8 PEN. "— 7 
HEWLETT 
C PACKARD 

ү ~- 2, и 

Ilo DOCUMENT FEEDER... ..269.9] 
{А ТЕХ DOCUMENT FEEDER... 09 

d TRAN ae 
ACTIONSCANNER ES500C .. 794 56 
PARALLEL 'SCSI. .1099.81 

ACTI ANNER € SB00C ... 1065.00 
ACTIONSCANNER ES&90C — 1238 53 
VIDEO PRODUCTS "os 

VGA & SUPER YGA MONITORS 

AST VISION 4N 14°... 389.91 
MAG INNOVISION MX15F... emnes BETA 
MAG INNOVISION MX17F... MA T 
MAG INNOVISION MX17FG... P sn 


MAGNAVOX СМ2079 14° 39... 


PHILIPS BRILLIANCE 17"..........................« 
PHILIPS BRILLIANCE 21"............................444@.@ 
SONY ОРОН с.н. rona 579.80 
SONY CPD1730 one ——————— — —D 
SONY 17SE 17 .. —Á— MÀ 1 


YOGA & SUPER VGA DISPLAY CARDS 


ACTIX ULTRA PLUS \МВ . ................... 
ACTIX ULTRA PLUS 2MB ...................... 
ADS VGA TO TV EUTE sn 
ATI GRAPHICS ULTRA» 2MB.... iis 
ATI GRAPHICS ULTRA PRO 2MB .. 357.56 


ATI GRAPHICS ULTRA - 2MB EISA .. „704.92 
ATI VGA WONDER X124.................. ........119.22 
CARDINAL WARPSPEED 2MBVLB.... ... 487 21 
TIVE DEO BLASTER «098.02 
CREATIVE LABS SPIGOT == 257.83 
D STEALTH PRO IMB... 240.83 

DS TH FR m LL 
DIAMOND SPEEDSTAR PRO 1MB 907.42 
DIAMOND VIPER М.В 2МВ............................. 397.86 
HERCULES GRAPHITE 1M8 228.44 
HERCULES GRAPHITE 2MB 364.49 


HERCULES DYNAMITE VLB.. 
INTEL SMART VIDEO RECORDE 
ORCHID FAHRENHEIT 1280» .......... .......... 
ORCHID FAHRENHEIT VA ............................ 
ORCHID CELSIUS VLB 1MB............... .....23 
ORCHID CELSIUS VLB 2948... Te 


TES. 


Fax/Modem 

with XJACK™ 

© XJACK lightens your load; no 
longer have to carry around 
awkward external connectors 

© XJACK pops in and out of 
the notebook with the touch of 


a finger 6 Cellular-ready, frees you from telephone 
lines © Polycarbonate resin construction makes it 


indestructable 


RQ... $309.31 cow 27680 


TE COMP PUT ER $ m 
TOSHIBA 
ee = „1877.10 T4600/200M8 2290.00 


11950/200MB .. .... 2087.80 T 4000/1 20ME 3808.00 
73400/120МВ. _.. 2187.00 T4600C/200MB 2000.00 
7460071 20м . 1888.00 T4600C./340M8 4398 00 
T1850C S/120MB PAS CLR... .... 2477,47 
T18950CT^:20MB ACT CLR... . 780.09 


T1950CS/200MB PAS CLR. — 2887.82 
Т1950СТ/200МВ ACT CLA .. . wr .2008.00 
T1950CTAZ220MB ACT CLA... 2998.00 
T3400C T^120MB ACT CLR ............... aue nc 
T4700CS/200MB PAS CLR ...................93087.00 
T4700CT/200MB ACT CLR ............. 143 DO 


T4700CS/320MB PAS CLR .. , " 
T4700CT/320MB eer v-— A*etegotbatr Pré dnt rmm e 
T6600C/510MB . , нна : 
T6600C/510MB СО... 

T6800C/510MB COON .. 


1C 4/255 120MB.....997.25 


LC 4/33D 210MB 1497.97 
LC 4/50D 120MB ..1515.95 
LC 4/500 210MB 1767.59 


o 

: 

3 

uis 

al 
foo o foto 
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1609. 
NOTEBOOK 120MB S MONG COLOR. 1719.70 2227.35 
NOTEBOOK 170MB MONCO/COLOR 1799 482437.20 
NOTEBOOK 170MB COLOR. ... 3157.38 
POWEREXEC 4/25 200MB MONO SPECIAL 2409.97 
POWEREXEC 425 20048 COLOR SPECIAL 309 07 


Eom 


NOTEJET 4/25 135MB _ saves vw ov 2307.87 
NOTEJET 4/25 *80MB .. ._........_.. 


INNOVA 433L SX 170MB. я 
INNOVA 4/33L SX 240МВ............... .. ...1025.71 
INNOVA 4/500 170MB sss so 1385.85 


INNOVA 4/SOL 240MB ............. ....... . MOIS 
INNOVA 466L 170MB ...................... ... 1838.57 
INNOVA 4/66L 240MB ................................. 1014.88 


READY ses os. MT 8 
IMAGE Ш 450 210МВ............_.. ..........!796.14 
SHARP 486/33 200MB PAS СІЯ ........... 2098 27 
SHARP 488/33 200MB ACT CLR ........—. 299974 
Jg Texas INSTRUMENTS 
TM4000E 4/25D 120MB MONO — ... — 1859.55 
TM4000 4/25D 200MB MONO __ 224944 
4/255 120MB ADV COLOR. .. 2098.43 
TMADOOE 4/40 200MB PAS COLOR 2768 4 
TMADOOE 4/50 200MB 2698 06 


ТМ4000Е 4750 200MB DUAL COLOR... 1216.00 
TMADOOE 450 200MB ACTIVE COLOR — 3779.16 


DOT MATRIX aus \SER PRIN ITERS =| 


OKIDATA 


у, 216. 14 м 


мае+а+! д + 
" ыл 
к d : 
"теша 64649 0а 19 E 1 7 
IE WI 
m ] h 
Cc dase DLOT 
^ m = 
А Je MP 
Fel ê | Poe] - 


CDW" 
BETTER 


LASER 1500... 
ACTION LASER 1500 Vi 


Portable 310 387.40 


Сер 12000 PS 1996.47 
Pangot XL300 2258.93 


403B-12L РЕМ... 
"HARD DRIVES & CONTROLLERS | 


E 345MB IDE. 
29.78 345MB 


210M8 IDE .......... 


— 715.22 
uns RIS. TO Sientwrter 95F.......867.70 
.. 886.78 Sientwriter ЭРХ .1005.95 
640 ..... 760.58 Süentwriter 1097 ..1377.80 
s ove ADS, 49 2180..................... 198.31 
vi 2624 


© 00 MANUFACTURER REBATE 
HEWLETT 
FÎ pacano 


Laserjet 4L .. 608.87 


LaserJet 4....... 1460.56 
LaserJet 44... 1989 64 
LaserJet 451..... .. 2000.95 
LaserJet 45! MX 4509.38 


40391090 10РРМ DUPLEX .. " 1837.77 
2А 12РРМ.................. — 


PNTAPPANITAETATSTIATSIR! * 


| MICKOPQUS 


1.050GB SCSI AV . 9 
178568 SCSI AV .1259.5 


E 1936 3GB SCSI 2189.00 


— САМЕН 


„ d 


MODEMS А COMMUNICA’ TIONS 3 


b. 
DUAL ST TO INT WFAN... usa 
MA AL STD TE TERBO INT W/FAX .. 


TERBO EXT 
Aoc n... ила 
Aoc | ON 90.75 
Acc 24EC + - 
FAX 90 int 9 
Acc 96 + 
FAX OG imt .... 17812 
Acc 96 + 
FAX 96 Ext. . АТТ 1 
Асс 14 4 « 
FAX 14 4 Int. -...9 99.08 
Acc 1444 
FAX 144 Ext. , 31946 
ные gn 
* 
P вм. sens j 


E наніс" > NT. mi 000 dm — 
300 INT .......... ... 229.70 400 EXT . . .... 3 
FAX MOD 


2400 V А2В! 109 70 


— TT SJ кк" 
Ми! пэупс SrGe 
17" Flat Square 
зи * = p 


Tec : hnc olc Dgy 
Monitor 


® Digital Controls 

© AccuColor System 

Ф Energy Siar Certified 

B Max Res 1024 x 768 ‘Call for details 
through 3/15/94 

QQ.. $1089.27 cow 33297 


.... 338.50 
.. 364.42 
....283.8 


... 478.20 


4147 
LIE 


3! IHRER 


9600 Ext. Wax. .. 165.26 


2400 У 428! Eat 142.52 jaa int Wika 168.45 
ОВОО int Wan 133.76 144 EX Wax. 1897.28 


OCA 
BOCA 14 4K INT W/FAX ............................ 
BOCA 14 4K EXT WIFAX............... 


| BATTERY BACKUP AND UPS | 
BC250 99.11. BC900 LAN .............. 359.67 

И 130.77 BC1250 LAN 444.59 
BCSOO . 191.42 OMNI 500 LAN 295.91 

LAN .. 189.40 OMNI 600 LAN .309.88 
BC600 . 238.50 200.95 
BC750 LAN ...... 313.80 OMNI 1250 LAN .. ‚ $903 
OMNI 1600 771.11 
LAP POWER ACDC INVERTER . —— 423 
POWERMISER 4 OUTLET £9.50 
ISOBAR 4 OUTLET .38.95 
ISOBAR 6 OUTLET ....._ 46.38 

AMERICAN POWER 
BACK UPS 250 .... 09.324 SMART UPS 400 .. 299.25 
BACK UPS 400 . 159.83 UPS 600 .. 302.30 
BACK UPS 450 ...189 01 SMART UPS 800 . 978 5 
BACK UPS 600.....284.64 SMART UPS 1250 тга? 
BACK UPS 900. 37414 
BACK UPS na 498 77 - 
SURGEARREST PLUS W/TEL .. $4 i$ 
tINE-R 600. .......... NER) 
e Lm ON ::AA WA 
aM м” Тай 


MICROSOFT BALLPOINT V2.O..................... 148.39 | 


A055 


— 149 85 


|* WHILE SUPPLIES LAST ...............——........ 
| 


Cia 217 on inquiry Ord 


cow” Sells for Less and Services You Better! 


PCMCIA = 


DATARACE PCMCIA 2400 W/FAX. ....... . 188.70 
DATARACE PCMCIA 14.4K WAX ........... 238.24 
HAYES PCMCIA OPTIMA 9600 W/FAX ......,233.58 
HAYES PCMCIA OPTIMA 14.4 WIFAX ........118.00 
IBM PCMCIA TOKEN RING 16/4 oe 415946 
INTEL PCMCIA 2400 WIFAX 189.00 
INTEL PCMCIA 9600 WFAN... . .._. . 24900 
INTEL PCMCIA 14 4 W/FAX . --....299.00 
LINKSYS PCMCIA ETHERNET COAX . . ._ 187.91 
LINKSYS PCMCIA ETHERNET 10BT ... .... 197.81 
MAXTOR PCMCIA MOBILEMAX 105MB HD 548.27 
MEGAHERTZ PCMCIA 2400 W FAX.............. 189 85 
MEGAHERTZ PCMCIA 2400 XJACK W/FAX 107.82 


MEGAHERTZ PCMCIA 9600 W'FAX... ..285.34 
MEGAHERTZ PCMCIA 9600 XJACK W/FAX .277.07 
MEGAHERTZ PCMCIA 14.4 УТАХ... 295.49 


MEGAHERTZ PCMCIA 14.4 XJACK W/FAX ..209.31 
NOVELL/EAGLE PCMCIA ETHERNET COAX 242.80 
T. CONRAD PCMCIA ETHERNET COAX . . .226.44 
USR WORLDPORT PCMCIA 2400 W/FAX .....264.60 
USR WORLDPORT PCMCIA 14.4 WFAX 205.22 
XIRCOM PCMCIA ETHERNET COAX. ...........288.80 
XIRCOM PCMCIA ETHERNET tOBT .... . 262.14 
XIRCOM PCMCIA ETHERNET COMBO. 309.55 


| MEMORY UPGRADES | 
CDW’ Features Delkin, Kingston, 


Pacific Data and Simple 
Technology Memory. 
AST BRAVO 4B6LC 2B ..... ............ .CALL 
AST POWEREXEC 486 4MB . ања АШ. 
AST PREMIUM it 1М8 CUPID SIMM . CALL 
AST PREMMIA 8248 UPG... — .CALL 
COMPAQ DESKPRO SMB.. CALL 
COMPAQ CONTURA 486 SMB... . CALL 
COMPAQ CONTURA 4MB.... ~ CALL 
COMPAQ DP 386/16 4MB... pee L 
COMPAQ LITE 4/25C 4MB . . — GALL 
COMPAQ PROUNEA 486/23 4MB ~. . CALL 
COMPAQ PROSIGNIA 16MB . o CAML 


EPSON ACTION LASER 2-8MB . — АШ. 
HP DESKJET 500 & 500С 256KB ... en CALL 


HP LASER 4L IMB MEM UPG  ..... . CALL 
HP LASERJET 2РЛ!! 29B......... C 

HP LASERJET 351 4MB .. ...... .. -~ CALL 
HP LASERJET 4 4MB .. . ‚ CALL 
HP PAINTJET XL300 4MB -p om: CALL 
IBM OESKTOPS-ALL MODELS... . ‚ CALL 
IBM THINKPAD 700 4MB ................................ CALL 
NEC SILENTWRITER 95 2MB ... ooo CALL 
NEC VERSA 4МВ..................................› oes CALL 
OKILASER 400 2M8... ———— ARL 
OKILASER 800 2M8... — ЙАШ. 
PANASONIC 4410, 4430 24MB .. we (CALL 
PANASONIC P4450! 2MB ... NONEM" TN 
T MICROLASER 1МВ............................. vos САЦ. 
TI TM4000 4MB . S (GALL 


Toshiba 1800, 1850, 20005%Е. '2200SX 2MB ..CALL 
Toshiba 1800 .1850, 20005Х/Е, 2200SX 4MB ..CALL 
Тов 1900C.4500C 4600C ВМВ . . CALL 
Toshiba 4400, 4400SX/C 4MB ... CALL 
Toshiba T1800, 1850, 2000SX/E, '22009X ВАВ САШ 


Due to an Industry-Wide Memory 
Shortage, Please Call CDW for the 
Best, Most Current Pricing and 
Avaitabllity "— 
PROCESSOR/UP OR. DES 


CYRIX 486DFUC2 UPGRADE ...... —..... 28020 
ا‎ d La 1620MHZ - 299.44 
INTEL OVERDRIVE З3МНЕ ` — n 409.53 
KINGSTON SNOW 25MHZ .......................160.45 
KINGSTON SX/NOW 33MHZ ............ . TAS 
KINGSTON 486/NOW 25МН2 .................... 328.76 
KINGSTON um ia — — | В 


MOUNTS TE 4000 BOMB... 


| hre 
me Каш ch) семе. саса Û corms checks (rtu Rox 
| La PSI AIC AES Past FB TOR NOUV I On Y MICA Моа ORDEN PON 
ОСТ Ту-101 4 — 


WE ACCEPT POS. 
FROM QUALIFIED FIRMS 


CACHE | MEMORY RY 


DVER 


2:1 


| IBM PS/1, P 


. OK ~ $24.00 an usu لے‎ Meg - $239.08 Meg - - $399.00 | 


BOCA XT. B BIT, BUS 


= rxavded rere for ХТ = I IND [- Meg = Lines 556] - BI 


- 


—— 


ина zu رات‎ 8 mm TOME кс 


System wil se the Gash card auch Ми дл IDE hard disk ónve and 59^ A logical drive (69.0 ) 
Mo Баку to deni ett Ако эй сароби come etf dan compreision soltar Io боб fhe 
amount of fan memory Ali Rash memory mada by Suri. ) 


All products Brand new & quaranteed * We buy excess inventory 


Ci- Tm мер eg- E205. 08 »| Шз» р E eee TIS e — чыныда Fonts to Алу Point Sus m" 

iii DICO TOE КРАУС BE TAX & FIMANCE FOR ВМ 4819. 4018, 4029 . 0 

BM Е aoe if T TAX & FINANCE CARTRIDGE - 8400 

| @ Ме; Бе {шр Шетел В К PAZ 00.8000 Li 4Û o a ae а inii 
CMe Ше Ы que ing ЗЇ [So EAEE VOR MASTLACAAD AMEX VISA CH ОК PURCHASE UGG CLIP AD THOM TOR 


^E. CALL FOR | $ 


M E "M [-3 R y FOR MC, YISA AE & DISCOVER 


TEST PRICIN ING 


NO SURCHARGE 


TOSHIBA LAPTOP MEMORY - 


BAR COOES Gar Coda Reader Fonts 

DESKJET SOLUTION for Dit 500 & Pius. 92 Fonts, 44 pt- зар 

М «019, 4019€, FONT CARTRIDGE 209 Fonts, Tutto Card. . 

TUR&O 25 Comparable to Pacific Data's 25 CARTRIDGES. IN ОМС, 143 
Fonts (compat, with Epson Action Laser li and ай HP Printers except НРУ ) 69 00 

TURSOSCRPT™ 


| —. - "2003 i 73 RKS WITH MODEL ND. PRICE one MAN 
Р чи из a 550 aho wo TC MODEL АМТ. UPGRADED U.PART@ — PRICE 
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M £ nap 90 soo SOS (Zed) 01. 31.121 301.081, 161 8400 © T20005X/T1QDQLÉ аме PC-PAESI4U 20900 
BAKx4 11 00 9.00 800 بف‎ - 
€ = - жы ЕРЕ 20 6 130 dE Spies em eo. E me РС PA20 NL 203 00 
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ir idi wid lui 1 ир: | 1 natn | = p Td у 150 00 144005Х, SXE T6400 аме) РС-РА20040 209.00 
MEMORY FOR IBM & APPLE | Савор Sg жш ! m ode эт. ‘a 704 Q0 
CONS TM биро 100 0007-2 49.00 28 2 | GO Ti THEE T4808, азо WOOL WHEN PEPIN 21900 
Megat 135 125 675 495 6037-3 5500 a PSI Daler 2121 189 00 à ч 1 d 
в PU Hw 4 Boo T4500, TA5OOC, T4500, 11900. Т1900С (3.3 v)&Meg PC-PA2O!1, 43900 
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o - W roga 50327-200х 35.00 128 (Meg ed 2123, 2133, 2185, Val PL 77, 4806052. ABGSX, SVABS 733005: 16Meg PC-PA2009U 60900 
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TUNE 2000 GOVERNMENT Ь INSTITUTIONS. Caina aeri aj 8 Sc ба Haka) OEY or ordered 


регар. Al prom com. 


CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 8-4 PST 


310-539-0019 ESTAB. SORRY, Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 
FAX: 310-539-5844 WITHOUT NOTICE 1985 NOWILL CALLS Sat. 10:00 a.m. to 12:00 noon 
== PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING! me = و‎ | 
Circle 241 on Inquiry Card (RESELLERS: 242). 


With Backpack’s unique printer port connection, 
family support has never been easier. 


Adding additional storage to your IBM directly to the backpack drive, you don't have 
compatible, laptop or notebook has never to disrupt your print operations. With the 
been easier. The backpack? family of no-slot backpack family of diskette, hard, tape or 
drives plugs directly into your parallel CD-ROM drives, you can easily transport 
printer port to provide you with additional your information wherever you go—just plug 
storage instantly. Using them one at a backpack into the parallel printer port of any 
time, or daisy chaining up to four together, 1 IBM compatible or portable. And, of course, 
there are no interface cards to install so all backpack drives work with Windows” With 
you don't have to open the cabinet of your backpack, there's no hassle. Just sit back and 
computer. And because your printer attaches enjoy the new member of the family. 


Just plug and play. 
It’s the no-hassle approach 


to additional storage. 


MicroSolutions 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 FAX 815.756.2928 
Call Toll Free 800.295.1214 


Circle 226 on Inquiry Card (RESELLERS: 227). 


CENTRONICS 
é CITIZEN. COEUR 


DISKETTES (10 per box) 
DESCRIPTION TDK 


5° DS/DD $3.15 3.15 3.35 3.35 
5)" DS/HD 475 435 535 535 

CREATIVE LABS INC. 3" DS/DD 425 4.95 525 5.35 
DS/HD 645 6.75 6.95 7.65 


CURTIS  Dataproducts 
ШШШ узат 


| EPSON EXABYTE 


| 5'4* DS/DD i i 
FACIT A FUJITSU sv osmo 0.27 0.29 
3" 05/00 0.33 0.35 
= 4 D 0.38 0.42 
i GRANAM MAGNETICS a 


ЗМ м. TALLY 


maxell MICROSOFT 
Nashua NEC | 
OCLI OKIDATA — 


olivetti OLYMPIA 
OTC PACIFIC DATA 


Panasonic 
Polaroid ams 


MAXELL 
CS-600 HD .$ 1025 
CS-600 XD ..1125 
CS-600 SX ...17.25 


CT-600H. .$ 11.75 
CT-600N. . . 16.75 
CT-600F .. 23.75 


150 MB 


| 60 MB 
600 MB 


IDK SONY EXABYTE 
$6.29 7.59 = 
8.95 9.29 Call 
6.59 9.98 11.95 


OPTICAL DISKS 

DESCRIPTION -MAXELL VERBATIM SONY 
3'À" 512/128 MB $34.95 32.95 37.95 
5'A* 512/600 MB 73.95 07.95 83.95 
5'4' 1024/6850 MB 73.95 67.95 63.95 


DESCRIPTION 

4MM 60 Meter 
4MM 80 Meter 
6MM 112 Meter 


SYQUEST @TDK 


TEAC. ШЧ 


heres TOSHIBA 
TRIPPLITE 
Verbatim 


and many more 
OEM supplies! 


TRANSPARENCY/PAPER 
НР516302 ... 
НР516305 .. 
HP51636G .. 
HP92261K .. 
HP17703T ... 


BIBBONS 
HP92151H ... 
HP92155A .. 
HP92155L ... 


4.25 


13.95 

HP92156S ... 8.45 

„н В! HP92154B . 109.00 

We carry а complete line of HP Products. 
Please call for the lowest prices. 


ALL LOGOS ARE THE 
PROPERTY OF THEIR 


RESPECTIVE COMPANIES 


HIGH-CLIP 
PREFORMATTED KX-P115 RIBBON .............. Ы 
MF2HD 3.5" HD KX-P140 RIBBON ................ 8.59 
144MB DISKS орно пнуыкт............ о 
10 PER ВОХ... $4.10 


(CALL FOR OTHER PANASONIC ITEMS) 


5575 Magnatron Blvd., Suite G 
San Diego, CA 92111 USA 


LOWEST PRICES 


Prices in US $ from America's Leading Exporter 


STARTECH л.„„„а TEL: 


COMPUTER SUPPLIES FAX: 


GENIUS 


CLIXes ERGONOMIC STREAMLINE 
MOUSE 350-4200 DPI $ 12.50 


"28452542 


MOUSE ONE 3 BUTTON SERIAL MOUSE 
WITH 9-25 ADAPTER 


sveeew ep veraees 


M2ALL SERIAL/PS/2 MOUSE 
350-1050 DPI W/SPTWR 


meeeeeenda 


RICOH 


HIMOUSE ULTRA HIGH RESOLUTION 
SERIAL HOUSE 400-1200 DPI .. 28.50 


B - bu Фа thee n 9 4 а 


954899*9239*060a225298 


OPC KIT 80 
OPC KIT B1 оу. о... 102.95 [| HI-TRACK DESKTOP TRACKBALL 
OPC KIT 150 ............... 102.95 Щ SERIAL & PS/2 350-1050 DPI ... 32.50 


4500A/WIN BLACK AND WHITE HAND- 
HELD SCANNER 100-400 DPI .... 69.50 


B105WIN 256 TRUE GRAY SCANNER 
100-400 DPI FOR WINDOWS ... 99.50 


C105WIN 24-BIT COLOR HANDHELD 
SCANNER 100-400 DPI 225.50 


sme ean 


LNO3X-AC TONER KIT 


HT1212 HIGH PRECISION 


LNO3X-AD OPC KIT EIE 104.75 B a 
гмозх-Ар OPC KIT оре 10475 [J DIGITIZING TABLET 12° X 12° . .189.50 
ТК-70 TAPE CARTRIDGE ..... 26.75 I у 16а 16 BIT PROFESSIONAL SOUND 
TK-85 TAPE CARTRIDGE eevee 27.75 CARD (SONY INTERFACE) 104 50 
RAGO-P DISK PACK ......... EM و‎ meg reme | 


Dec Ribbons & other supplies 


Ренко dall. for Da. ovant prisan. HI-VID PRO 24 BIT 2 MILLON COLORS 


1024 X 512 FRAME CAPTURING 


°аттт=чтоыа “тэ +» 


5 '4* GOLD 20MB (CALL FOR OTHER GENIUS PRODUCTS) 


5 '4* GOLD 44MB 
5 '/" GOLD 90MB 


9994598 P999 э» = 


Prerenreeoee en asa 


+оо ке ое «зве оз ө ад 


etrevonrnpeeoevene 


LASER 


88MB DISK 1-YR WARRANTY $ 89.00 [| 1040150 ..$ 8.20 1348330 .$ 520.00 
BBMB DISK 5-YR WARRANTY . 94.00 [| 1040282 ... 45.30 1348331 .. 295.00 
44MB DISK 1-YR WARRANTY . 62.00 101040440 .., 11.40 1348347 .. 170.00 
44MB DISK 5-YR WARRANTY . 64.00 jÎ 1040930 .... 7.50 1348349 ... 37.00 
1299095 .... 1.70 1380200 .. 143.00 
1299790 .... 9.90 1380520 .. 160.00 
1299845 .... 3.90 1669113 ... 15.00 
BC-01 INK CARTRIDGE ... $ 16.95 [11299933 ... 13.80 1669115 ... 60.00 
BC-02 INK CARTRIDGE ..... 19.95 [f 1319308 ... 11.30 1669151 ... 60.00 
BJI-481 INK CARTRIDGE ..... 11.95 Д 1337765 .... 2.70 70Х7001 ... 71.00 
ВЈІ-642 INK CARTRIDGE ..... 14.95 Д 1361195 1.50 70Х7002 .. 175.00 
BJI-801 INK CARTRIDGE ...... 8.95 Щ 1380999 .... 3.40 70X7003 ... 17.00 
EPS/SX TONER HP 92295A ... 67.95 [16295158 ... 28.40 70X7280 ... 33.00 
EPL/IIP TONER HP 92275A ... 54.95 [16328829 .... 5.30 70X7281 .. 121.00 
6845100 ... 28.90 70X7243 .. 363.00 
7034437 ... 27.50 70X7244 .. 276.00 
7034640 .... 5.40 70X7285 ... 


TONER LASERWRITER PRO. $ 88.95 
TONER LASERWRITER SELECT. 77.95 
TONER LASERWRITER (CX) .. 
TONER LASERWRITER (SX) .. 


70X72B8 .. 


73.95 
69.95 
TONER LASERWRITER (LX) .. 55.95 
INKJETS STYLEWRITER 15.25 
INKJETS STYLEWRITER II .... 17.95 
RIBBON IMAGEWRITER II BLK . 4.25 
RIBBON IMAGEWRITER II CLR . 9.55 


ALPS P40019A RIBBON ........ 
BASF 2400' ELII TAPE GOLD 
CANON ВЈ-642 CARTRIDGE .... 
CANON EPS/SX (HP 92295A) ....65.00 
DATA PROD. LZR-1200 TONER ., 18.00 


э == з в» ъъ а 


EPSON DFX-5000 #8766 RIBBON . 16.00 | 
EPSON LQ-2550 #7762 RIBBON .. 5.00 
EPSON LQ-800 #7753 RIBBON .. 3.00 
FUJI 5%" DS/DD DISKS 10/8Х ..... 0.30 
PRICISION 3.5" MF2HD DISKS ..... 0.60 
RICOH OPC KIT 80 ............. Ч 

SONY 5‘/." 05/00 RAINBOW DISKS 0.30 


*»овтте= эт т» es eevee 


PRICES GOOD WHILE SUPPLIES LAST 


EXPORT SPECIALISTS | 


TERMS: C.O.D., BANK DRAFT, 
WIRE TRANSFER OR L/C AT 
SIGHT. P.O.'S ACCEPTED FROM 
RECOGNIZED INSTITUTIONS ON 
NET 30 DAYS. PRICES ARE SUBJECT 
TO CHANGE WITHOUT NOTICE.WE 
CANNOT BE RESPONSIBLE FOR 
TYPOGRAPHICAL ERRORS. 


619-278-2600 
619-278-2780 


Circle 230 on Inquiry Card (RESELLERS: 231). 


Printer Port Connections Are 
The New Tools Of The Trade. 


Ke nce you discover just how easy it is to 

| e y install a backpack CD-ROM drive to your 
END computer, you'll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
interface, backpack fits all IBM PG compatibles and 
portables regardless of CPU speed. In addition, a built- 


programs and view Kodak" Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth of information GD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail- 
able. Call today for ordering 
information Wes. 

and a dealer | 


in audio circuit with both headphone and line output nearest 
jacks allows for connection of sound cards or Hi-Fi. you. 
You can run thousands of your favorite multimedia 
CD-ROM Drive 
MicroSolutions 


132 №. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 Fax 815.756.2928 


Photo CD symbol 
ts a vademark used 
under license. 


Call Toll Free 800.295.1214 ٠. اه‎ 
Circle 228 on Inquiry Card (RESELLERS: 229). 


| ELF DATA RECOVERY P рг FIX YOUR WINDOWS 
| Do-r-vours CO um UR WN 


\ | RECOVER DATA FROM PHYSICALLY 
! DAMAGED FLOPPIES & HARD DISKS 
IN LESS THAN 60 SECONDS! 


$ RESCUE DATA RECOVERY SOFT- "cp 
Î WARE™ is the FASTEST, EASIEST & 
SAFEST method in data recovery anywhere! 


For the first time you can recover a file EL 1993 


= a model of elegance and clarity. Skylight | 
stands ouf as a product that exudes intelli- ҮЙ 
gence in function and design.” | 
- PC Magazine, July 93 — 
TUNE, OPTIMIZE & a 
TROUBLESHOOT WINDOWS for 
faster speed & top performance! 


"Any way you can think of fo sire it, Skylight can show 1! to you tow 
Windows 15 using memory, system resources system metics GDI Peap 
usage This MDI-based program ollers an ininguing view Kito the guts of 
Windows” - Windows User, June 93 


NO MORE 
SYSTEM — 


COOL CHIP™ is an 


wi 


SS SS 


Perzwery {cate 


Recover Text, Exe, Graphics files, etc. . . You 
caneven recover entire sub-directories with 
| asingle key stroke. 


wats ptr CARD ҮТҮ» 
ALL TU "Un "lul 


PC DIAGNOSTICS THAT REALLY FIND THE BUGS! 


THE TROUBLESHOOTER™ is unlike other diagnostic programs that rely on DOS. The Troubleshooter™ bypasses DOS and 
tests all major hardware directly for true accuracy while other programs frequently give erroneous test results. Loaded with all 
the tests you need to quickly and accurately isolate the source of PC failures. Newest version includes low level formatting 
of 1.D.E. drives and cache memory testing. Runs on апу PC (with Intel or compatible C.P.U.) independent of any operating 
system! Priced far below all competitors. 


THE DISCOVERY CARD™ is the only tool that truely ends 

the frustration of IRQ & DMA channel conflicts! Stop | 
wasling time trying to "Figure-it-out" when it comes to set- | 
ling up add-on cards. Perfect for anyone who upgrades 
PC's, sels up networks, multimedia, ett., А 


inexpensive heal sink | 


that can lower the op- | 
erating temperature ol. | 


a C.P.U. by as much 


as 35, thus elimi- M 
natingsystemlock-up & 
due lo excessive heat. B 
Excessive heat build- # 
up within the C.P.U. 

is the number one 

cause of system * 


Ду upon PC. e ser Card is ey lo become one ol your = 1 
THE POCKET POST™ is the most compact and feature 
packed diagnostic power-on self test (post) card in the world. 
Debug dead PC's in less than five minutes! Also, tests power 


supply and 9 bus/clock signals. Comes with a detachable logic probe. CALL NOW FE | | 
crashes, lock ups, erratic behavior and intermittent failures. 


EVERYTHING YOU NEED COOL CHIP™ is the most effective means available to 


Г коооз eliminate C.P.U. overheating. 


zi ТО INSTALL, SET-UP & И... 
MAINTAIN HARD DRIVES! стау р 


fo resolve these various problems (memory, programs, power 
supplies, monitors, disk drives)... since the installation ol COOL 
DRIVE PRO™ — The all-in-one software utility for the most CHIP we have encountered no other 
| - ME efficientand correct installation and maintenance of any hard - M.H., Certified Network Engineer 
= U- 2" drive! e Install IDE Drives in less than 60 seconds! Automatically 7 
Ts EERE sets CMOS, Partitions, and DOS formats without re-booting or 
user intervention. e DOS Format any size drive in under 30 seconds! • Drive Table Override allows almost any BIOS to have a 
user definable drive type. ® Drive Boot Fixer is a safe alternative to low level formatting bad IDE Drives. Plus too many other features 
lo mention! 


ENCYCLOPEDIA OF HARD DRIVES™ — 3 volumes with over 1500 pages! The largest compiled reference on Hard 
Drives ever published! 
Volume One...SET-UP GUIDE « Inlertace Types and Installation © Hard Drive Specs for cver 2100 drives from 1964 to present. 


Volume Two... DRIVE SETTINGS • Explanation of Jumper Types, Changes in Make & Model and Default Jumper Settings € Diagrams for over 
1000 drives wilh delailed specifications 
Volume Three... CONTROLLERS • Over 400 Diagrams of Controtlers with detailed specifications. And Much More! 


THE HARD DISK TECHNICAL GUIDE™ — у field version of the Encyclopedia with over 400 pages о! vital 
, specs! Compact to carry in the field. LL NOM | 


VITAL ч SUPPORT 
AT YOUR FINGERTIPS! 


Now available for the first time on CD-Rom, this Technical Library contains complete 
configurations, specifications, diagrams, setings, component locations, and vital informa- 
lion on 1500 main boards, more than 700 network interface cards, 2100 M = models 
and 400 controller cards. A musl for any service department. CALI CING! 


The Troubleshaoler Kit ™ 


Technical Library on CD-Rom 


Circle 319 on Inquiry Card. 


PC-EXPANDER fass" 
Add up to 7 keyboards, monitors and mice 
to your PC up to 250 feet away! 


e Supports PC/AT, PS/2 and 100% compatibles 


e Microsoft and Logitech serial mouse support 
available at all workstations 


e Automatic keyboard 
and mouse | x | 
switching | ' 


e Selectable 
privacy modes 


For Macintosh 

support, ask 

about our new 

Mediator for Macintosh! 


Dealer Program Avallable Made in USA 


Cybex Corpration тм 
4912 Research Drive * Huntsville, AL 35805 USA Vif CYBEX 
(205) 430-4000 • FAX (205) 430-4030 | 


PC/AT and PS/2 are registered trademarks of IBM Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Microsoft and Logitech 
are trademarks of their respective companies. 


Circle 219 on Inquiry Card (RESELLERS: 220). 


The World's First Photorealistic Interactive CD Sci-Fi Adventure. 


EN TT AN пиено | ® А Тола ТЕА Winner! aa 

UR ү INVISION 1993 Multimedia 

pe Awards Award of Excellence 

Oxygen suppl) plus 

NAE О *Gold-BestAnimation/Graphics 
Bronze -Best Production 

Design 

*Bronze-Adult Games 


« the world of interactive 
gaming is never going to be 
the same.” 

Mark Rhodes, Multimedia Editor, 
Micropublishing News 


9 Jun 2318, 06517. 


Attention Temporal Protectorate: 


A rip has been detected in the fabric of time. Only moments remain 
until all that mankind has accomplished is laid waste. Your objec- 
tive - journey through time... from prehistoric lands to the distant 
future, to prevent any compromise in the established continuum. 
But before the game is over, you must discover who... or what... is 


the source of this mayhem, and bring it to a halt. 
* Photorealistic 3D modeled worlds to * Over 30 minutes of full motion video 


Travel through time. 


Arcade action. 


explore * No set order in which the goals must be 
* [ntegrated arcade action and puzzles to accomplished 

challenge any player * More than one solution to each problem 
* Intuitive interface featuring easy-to-use you encounter 

inventory and movement controls * Available on MPC and Macintosh 
* Original soundtrack CD 
Take a ride through time on the CD Adventure 

(m » ‚к оруг " ^ Frese 100105, 10С.; 
that will alter history. е еннан 
Available at retailers throughout the continuum or by contacting: aes (nana i 


Quadra Interactive, Inc., P.O. Box 188033, Carlsbad, CA 92009-9793 


(619)431-9530 
am. Circle 246 on Inquiry Card (RESELLERS: 247). 


INTERACTIVE 


Rack Mount Disk Array 


• Hot Plug Pwr Supply 
* Hot Plug Drives 
a Each Drive has own 


Rapid RAID 


Super Servers 


* Easy to Configure 
s Fault Tolerant 
s Hot Swap Power Supply 
e Hot Swap Drives 
eDrives have their own power 
e SUPP plies 
e Up To 70 high capacity 
* removable drives. 


4986-66/80 мн 


486-33 - $ 998 

486-50 - d 160 
486-66 - $1283 
486-80+ - CALL 
Pentium - CALL 


System Includes: 


, Intel 486 CPU Upgradeable to Pentium 
ocessor with intel Pentium 
er 


e ready ZIF socket, 

Programable Flash EPROM (optional). 
* Easy to configure frequency syn 

256K Cache (Exp. To 1 meg) 

Five 16-bit Expansion Slots 

Three VL Bus / 32 bit slots 

AMB RAM(Upgradable to 128MB) 

* IDE HD/FD Controller with 2s/1p/1g 

| 1.2MB or 1.44MB Floppy Drives 

101 Eahanced NMB Keyboord 

7 Bay Mighty Tower (Beige or Black) 


| 2Low Nolse Cooling Fans with filters 
300W UL CSA Power Supply 
Block Mouse/KB/Monitor Options 


—________. 486 EISA System 


Алуна ын Сыйы нди. анасыны; CCSI 486-33- H 198 соно 


T в room - "I TT | 


Pentium and MIPS Available! 


=? 


Nurnber 9, Мути, 
Monitor Options CCSI 486-50-51374 AMIPricing! 
ту. нав e ССІ 486-66- 1497. 
Hard Drive Options 120 Meg to 70.0 Gig Configured As " 
= Above 256K & 
Cache On MB, 
8 EISA ond 
1 VLB Slots 


Compa 


TEL : (404)491-1131 

FAX : (404)493-7033 

1510 Stone Ridge Dr. 
Stone Mountain, GA 30083 


Macy сеси сопи occepted. Penonal & corporate 
Companies, 
смо 


Complete Interactive Kiosks 


> Point of Purchase Displays 
Demonstration Console 

> Data Collections Terminal. 
Training Center 

Features Include: 


Touchscreen monitors (14° & 17") - 19° Rack Bose Unit -Styfish 
& Modular Design - Credit Car икин; Telephone / 
ers - Custom 


GI Editi 
Digital Video Editing 
a JO0fpsFromo Copture Full Screen! e Fui Array of Transistion Cftecty 


» Editing Software e Copture Video up to 16 7 Моп Colors! 
e Complete Non-Linear Sotution! — «s Supports all ideo Standards! 


| Video Blender" • Textond Graphic Overlay Less than $ 1000 


Л — i _——--— 


models AY gavel 


High Performance Multimedia 
e Sound Blaster 16 Discovery CD Kit 

w/Duol Speed CD ROM & 5 titles 
€ CANON RC-360 & RC-570 Cameras 
e SUDE SCANNERS 


s PROMOTION Real Time Frame Grobber 
e TARGA Boards 16 ond 32+ 
ә MATROX multimedia procucts 


€ 
e DIGITAL FILM RECORDERS by Polaroid е M LDUS in pc a = а 


® BRAVO Side Moker by Polaroid € MULTIMEDIA EXPLORER for Windows 
ө UMAX 24-bit 600-1200 ОР Color Scanners ¢ ANIMATOR PRO 
e COLOR POINT CH4104 GMB RAM A-Szo ө 3-0 STUDIO (with systems only) 


® HITACHI Video Printers 

e MITSUMI CD ROM (FAST 340M5 сест Y Bridge Professional (VGA-NTSC) 
® PANASONIC CR562 — (320/300KB) e TV Bridge Extemal (Ext. VGA-NTSC) 

e TOSHIBA XM3401 (200MS/327KB transter)$ JVC HiRes CamCorder (410,000 Pixels) 
e Sony & JVC CD-ROM Recorders 


ForPricing 


DOMINATOR 


| The Mother of all Boards! 


e Up to 256 MB RAM onboard 

ө Up to 512K write-back CACHE 

e 12 32-BIT EISA Slots, with 8 Bus master slots 
e uet 50, ot DX/2 66 

e Made in USA 


EISA Bus 486/P24T CPU Card 


The Ultimate Single Board Computer 
(ISA and PC/104 Versions also avoilabte) 


7" а Upto 128MegRAM /1 Meg cache memory 


= Compatible with PCXIETSA Backplane Stondard | 
в Roicble design в аво for industrial appications | 


EISA Bus 14 Slot Backplane 
Supports EISA and PCXI Standard cards 
ISA Bus 4-20 Slot Backplanes 


4,5,6,8, 12, 14, 18, & 20 slot configurations. 
Segmented versions also сусар. 


19" Rack Color Workstations 


E Easy access to boards. power supply, and cisk dives 

B Holds up to 7 fulllangth beards 

E Cooling fan controis operating temperature of boards 

B Buil!inmembrone keyboard ond keypads / oxtamalkeyboord port, 


" xw | aam m la !! Cases Start 
Power Lunch" fom sas 
For demanding TechnoWizards on the go! | 
386 and 486 EISA, ISA, or VL 
MotherBoards Available 
6 Expansion Slots 
3 Drive Bays 
LCD & Gos Plasma 
Cases Available 


FISA Backplane 
13 Master Slots | 


Color LCD and Color 
Portable Systems 
NOW AVAILABLE? 


Call: 1-800-775-3525 1-1 


смі GIGI Al peices refioct costi discount Fortune 1000 


urivershes, ond ar APO Natoa. иге cif PUE, Soecticotions. pricing ond 
ore месі to change without nohce. Away’ coll for curent prices 


Rapid RAID, Медатомех. Dominator, Universal Bus and Imagination Station are trade marks of Computer & Control Solutions. Inc. Other trademorks are property of thew respective holders 


ShodowPro Image database software [ie 


Wireless [Information Delivery From Motorola, 


EMBARC puts 
wireless power 
in the palm 

of your hand! 


EMBARC Unlocks the Potential of Your Personal Digital Assistant 


At EMBARC, we've expanded our wireless reach to include today's newest, most portable class of computer — the personal 
digital assistant! Now, a wealth of wireless news and information comes straight to your PDA over the EMBARC wireless 
network. All you need is the EMBARC Motorola NewsCard wireless data receiver. 


Virtually anywhere you travel in the U.S. and Canada, the EMBARC wireless network keeps you sharp and 
a> п productive with a broad array of subscription news and information services. Dozens of subject options from such 
| зй. leading sources as USA TODAY, REUTERS and INDIVIDUAL, Inc. keep you ир to speed with everything from 
eee financial market updates, to industry-specific news, to sports and weather. Plus. you'll be on top of business with 
full-text wireless E-mail and file transfers from your office. 


The EMBARC Motorola NewsCard fits many of today’s popular PDAs. including the Casio Z-7000. 
Tandy Z-PDA and GRiD 2390, and operates for a full month on one AAA battery. For a mere °249, it turns your 
personal digital assistant into a wireless wonder! To leam more about EMBARC wireless service for PDAs, 
and to ask about EMBARC compatibility with other 
platforms, call 800-EMBARCA, Ext. 330. 


34, Motorola and NewsCard аго горючей trademarks of Motorola, Inc. FIM NOC 
Ай other names and products montioned are the property ol their respectiva organizations, iil IN 


Circle 239 on inquiry Card (RESELLERS: 240). by Motorola 
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Rackmount Monitors 

* 9* to 20° Diagonal Sizes 

* Monochrome or Color SVGA Monitor 

* Monitor Kit for Desktop Monitors Available 


"Da JE АЕ А | 
т И ЖИ Шш Ж! К 


Rackmount Keyboard 

*Full Travel Drawer Mounted 101 Keyboard 
with Mouse Holder 

Membrane 101 Keyboard 

*Keyboard Drawer for Full Size 101 Keyboard 


E . 


Power Supply 
* Designed to provide continual AC Power Source 
* Zero Sysiem Down-time 


Appro International, Inc. is | ws = 
dedicated in providing our 
customers with top quality 
products, unsurpassed service 
and support at an extremely 
attractive price. With extensive 
experience in the rackmount 
industry, our representatives 
can offer a wide range of 
products to fit a variety of 
customers’ needs. 


s» GOS ави SERS xD 


I 

uae 

п Жш 
mcs 


Industrial Rackmount System 
* 286, 386, 486 ISA/EISA/VESA System 

* 9" Monochrome or 10" YGA Color Monitor 

* 3 External and 2 Internal Drives 


APPO 


INTERNATIONAL, INC. 


800-927-5464 


Rackmount Enclosures 

• 20 Different Models 

* Designed for 8,12,14,20 Slot Board 

* Up to 8 Drive Bay & 600W Power Supply 
* Redundant Power Supply (Optional) 


CPU Cards 

* Designed for the 16 bit 32 bit VESA Local Bus 
* Upgradeable from 386DX to 486DX2 66MHz. 

* |MB to 64MB On-board Memory 

« ISA/EISA/VL Bus Backplane - 3 slot to 20 slots 
* Segmented Backplane (Optlona!) 


Hard Drive Enclosure 

» Designed for 4 Full Height or 8 HH Drives 

* Up to 600W Power Supply (Two x 300W PS) 
* Redundant Power Supply (Optional) 


We provide a wide range of 
rackmount enclosures, 
monitors, keyboards, Single 
Board Computer (SBC), and 
backplanes. Whether your need 
is to ruggedize a current system 
or acquire a completed 
rackmount system, APPRO has 
the solution. Call our 
representatives for more 
information on our rackmount 
products. 


2032 BERING DR. SAN JOSE, CA 95131 * TEL. (408) 732-6091 © FAX (408) 732-6095 


Circle 234 on Inquiry Card. 
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MEW AMBRA Enterprise 386, Horde 386, Sprinta 386 (oll models) HEW Pr 


148 ЖА... 994 BMB ИА... $329 


MEW AMBRA Enterprise 486, Kurdia 484, Sprinta 486 (ull models} 


448 К/А $195 — 15MB W/A.—....... 5659 
P5/1 286, 3065X 

100 929935 . $5982 и NIHH... 504 
P5/1 Conndtunt, Essential, Expert models 143, 144, 
PS /Valeopoint ol madel excep! (xx series 

us 94790 . 5109 (ud 9uv У 


P5/1 Consultant, Esteatiel, Expert models x76 

10 0ш HETAT ч” 
PS/2 25/786, 30/286, memory adeptes 1497259 

mi o 305180 Я! 


PS/2 355X; LS, 40SX, 507, 5551; LS, 65SX; LS, 70, XStetion 
1ш нуз 509 25 HOH.. 74 
PS/2 70-A21; A61; B21; B61, P$/1 Conseltont, Essential, 
Expert models xt 1, 113, x14, PS /Veloepoint Сул series 
Ll _,  —ÓÁ— $76 
P$/2 355X; LS, 405Y, 555X; 15, 6555; 13, XStarloa, P5/ 
—— Сак series, adapter board 34F3011 ог 3413077 


3472233 871997 5181 
вл 355X; 15, 405%, PS/Valvepetat Сух series 
ИЖ — 
aie XP, 95 XP, P75 (poles), 56, 57 (all), PS/1 Pre M2173 
248 Í P _ v 


P$/2 90 XP, 95 XP, P75 {раш}, 56, 57 (oll), 
PS/t Consultant, Essential, Expert models x11, x13, 114, 
PS/1 Pro M2123 


ш мол п ш 6450130 1.534 


Expomion beerds for 50, 507, 555X, 60, 655X 
11013,7 | uU. RR. 
Expaetion boardi for all models 70, 30 
4 1548 v/Au3 MFM). 7 
Dell 


Power Desktop 3250; P, 1330, 333P, 433P, 486P, 484D 
Á JB 310-2505 ...539.— 405 — 3102907 _.. SUI 
| Powerllos Workstation 420; 425; 431; 450; 45001/2, 444DE 
шо 310248 — 5% — B4B à 310249... 5382 
FW) Powerline Work station 420; 425; 433; 450; 4505/7, m" 


3248 Шш 3102630 ne, 514% 
Perlermance T, 1, & M тегиз 
491 3103325 .... 1 1543. 310.3322 __.. 5440 


Perlormence ME series 
am 3107134 SIH ш 310305... 5342 


Zenith 


AB ME NOG. 5181 
Ww Tarver 425%, 4330E, 45008 

i AB ШАУ. 51587) 4 МЫП — 5372 

1-5iatiea 32554; Sa 4205 Hic Cir fa 425544330606 4 0X Ln 


M MES. _ 


IME MEO $39 48 MENDO.. SIN 
Zenith 2-385/20; 25; 33, 18 

Mg О _ 529 шш пш __ S181 
Zenith 2-3865X/20, 288P«, 1-15 

E Ka 1-605) 8f 
Zenith 485 /33ET; 25E 


ANB — 2420082... S18] ТЫШ 12470046. S640 


r AST 
MEW Pewertzac 4/2551 


ш 179 

Tihi __ 50% 

Роже лн 3/251, 3/2551-C, EL ш. — . 510 

Premism Exec 284, 3865X/20, 25,250 aug $14? 
Compaq 

Centera 3/20, 3/25, 3/2% a. S175 

н a — sn 

MEW Cortera 4/25 series Aag. sm 

8B. . .545 

LTE 286 шо 9 

Aug 5129 

LTE 3855/20 rr NI $99 

LIE Lite 20; 25; 250, 25e 48... sm 

[T M $395 

16MB ЖИ S899 

LTE Lite 4/25¢ AME... „n $205 

ш $399 

$47 286 My... $259 

SLT 3841/20 rT) | 519 
Toshiba 

TIOOOSE/LE/KE: 2000, 700051; 51е, 28 $) 

T22005X, T1800 Series ащ 0 SD 

w 52 

11200Xt, 1600, 31008 ni e" 

131005X, 320051, SXC щщ E 

as Su 

ru, 13200 348. _ 515% 

"^ 1330051 248... 590 

AME... S189 

BMB .............5399 

T $935 

T4400, T6400 (all moduls) а... $209 

UB... 539 

—А 16M... $499 

EW 11900, 14500, 14500, 14700 {oll medeis} фр. ий 

M (13951319 

15100 = E 

15400, 15200; 15200, T8500 ni E 

ш_ о 1.539 


MEW 2-300/400 Series 2-420 /SK, 1-425/5X, 1433/0, 1433/5X 


AST 
emmia 
AME 501159-001 .... 5152. 8ME — $01 159-002 ... $359 
"1s Manhattan SMP 
* 1646 1141001... 835 
Brave 3/251 
248 502710004... 596 E&ME 3500824002 .. 5:19 


ы-ы 3451/20. 15, i-a cca 51/ 2 ٣ EU 
1M8 — 50098200 

ЛЫ" 440713 50/25, Breve 1C ded 33; 33x 

$04; 4 


14 $89 400 50098220? _ 5159 
Prem 384/25; 3 337, Premium li 3365X /16; 20; a 
LI 500780-003, 007 


Adventage! 486/25; 33; dene qo Breve 4/33; 186/15; 
Premium 4/25; JITE, Server 


HI nt 780 05 =, 
Advantage! 486 /25; 33; dig SER, am Promien 3/33, 
- 33; s; 50d: 66d, Premium 386 /33TE, 486/75; Е: 25TE; 


336; 33TE, Premium ЇЇ 385/15; 33, 16/34, 4865X/20 
= hr Server SE 4/33 
AMS 500780004 5179 808 500750001. 5158 


Compaq 
Prelives 3/255; 3/2515 
ME — 14138491 $99 OMB 
Preliasa 4/251, 4/33, 4/50 


141742001 .. 5119 


IMB 141687001 S39 2ME 14143301 ... $76 
ш 141684001 5 248 141885001 $254 
DexkPro 384-10, 20e, 25 

йз 111132001 $180 ид 113545401 _. SH 
DeskPre 3855/16 

бш — 11254001... 5180 113834001 _ $255 


DeskPre 3/25; 334/2585; 33% ы pm 3360; 2845X/20; 
208, SystemPro LT Series, Portable 486c M Series 


IME 118638001 ...539 208 108439200! __ S76 

AME — 11890001 . S18] — 848 11777-01. $354 
ProSiquia PC Server 486/33; DX2/66 

18MB 1491202001 $649 3248 149147-001 . 51280 
DeskPro 385-33, 485-13, SystemPro 

2ME (15146000 $99 8р 116551001 .. S79 

Hewlett-Packard 

Vectra Q5/ 155; 20PC, ns 20; 106 25, 25€ 

m" DX 12A... 9 
Vectra 385/16N, 314/208 386/254 K 

2ME 005A... 502 024044 ___ 5310 


Vectra 486РС 251; 337; 486s /20; P 4/15 33N; SON; GON 
2B 0258 .... 570 BB DISA. SIH 
Месіго 386/25; 485/25U; Cu 456/500; 485/660 
ME 0278... . 876 021524. 534 
ти 486/251; 486/231; ЭД, SOM; 455/65N 


EMI Vectra 386/338; 33NI 
208 ONIA n 992. {М} 027154 570 
NEC 
i dar 425, 433, 466 
ree M 9101 14441012003... SH? 
wet 425, 431 
N/A. 5195 14S Wh اا ب‎ 
hs 284/12: Si, MN 
жи Mi  ._ W 
азе ые 51/20 
7М8 (PU Upprode  OP410-8101 S159 
THB Exp. Воб ب‎ errs ig LXX ee . 5380 
PowerMote 386/335 Expres 


AE 


e series 
AMD OP410-£205 _ co "ud OP-410-6206 . SHO 


NEC 
№ Ultralite Versa («0 models) Ш... m STN 
ш. sur 
Ultralite & Celbdar Werkstation $1/20. 248. 90 
AW 535 
теше Ul, S1/25¢ ha — 5n 
Wl _ $59 
Ultreite 51/20, 52/20? Dna... Sm 
iu. . —95 
Proipeed 284, 18651 /16 ub. 529 
PreSpeed 326 ms.. S19 
IBM 
UEM AMERA Treho D 5112 
ThinkPad 300 Ц... $119 
M ........... $14 
P5/2 (1575X and ThinkPad 700, iu... $255 
1a, 7000, 720, 720 OB. SBP 
Û Think Pod 7101 ug... S 
[I EL, 
N51 Notebook LAF) 1M)... S49 
ut. 0 It 
L405X, N33SX, P5 /Nate 182 it — SUES 
1405 X, Р5 ае 187 B... SI 
PS Hale HISH Tal SH 
Texas Instruments 
TravelMate 3000 (oll models) n 1  .5" 
Traveilücte 4000 (oll models) [Dr] ип 
Trovellliote Wia5LC/25 aul) $1? 
Zenith 
14 1 Z-Ute 3201 2... ...919 
Z-Nota 320L, 320Lb, 3251, 325k MN... ens $108 
М8 ._............. $14 
Z-Noie 425 Sules GMB (33 vob) .. S549 
1-$роп 4205, 4255 ut... 5108 
1- 3155 7448  . — Sik 
а up —— о 
MasteriPort 35551, SLC Sle M. 1. $90 
Masterifort 18451 шщ 69 
SapersPort 5X; 2866; ЗянРогі м S" 
SepersPort 785; 2840 ud 99 
береп? ит 185e; ShmsPort ш sm 


Circle 221 on Inquiry Card (RESELLERS: 222). 


"Mainstream Choices!" 


MicroScan/ A0) 


, 028mm, 10241768 NI 2 728: 
ў died tontrols, 30-608: _... $359 
|= MicsoScas 46, 15757, 0.28nm, 1280:1024 NI @ 60M 
| Microprocensor-bosed буй] rontvok, 30K 650 ____ 449 
© MicroScon SA, 1ГТУГ, 0 26e. 128031024 №. &0Hz 


Macroprocessor-bosed dgio controls, 308 64KHt $85? 


HO 
DEA 


148 c 9-705 (9 dip] $46 $17 2.3620 (2MB) S76 
x00... 5155 TE s 34-70 AMA) -SIBI 
1588 19-20 $95 TMB x 36.70 (EMS) ___ 5354 


Far Laptop and Notebook Systems. 


PCMCIA 2.0 Dote/Fox with XJACK 
14400655 FAX/Modem __.. — peg. 1 
24/9600 bps Лоба... ШИЯ S20? 
Internal Dota/Fax раға V. — 47: 
14 400bos FAL/Modem = — AI? 
96/9600bps ГАХ Madam _ aeaa MP 
24/9800bps FAL/Modern ... — | 
Pocket Modems for an 5 seriol. alport 
14,4006 FAX/Moder .. ИШЕК 
„ 9/9006 Modem... SIS 


ISMH (0)... S219 


Lo U $799 
486/Wowt 406 CPU Upsruds 
25M8z (5) ................... S399. 33MHr (0X) sess $579 
MCMaster 484 CFU Upgrade 
254932 (50)... 9699 Wah AMB odd .....,,.......... 5181 
JMr (0X] 5959 Wb 8MB odd 


LASER MEMORY 


Conon LBP-4, 4Lite, Pirs 

MB $1729 — Sl 2498 WA... S145 
Cassa LEP- £ БШ Plus 

ш | 863-7350 $145 348 5413240. 9 
ipe EPL 6000 

TB 18540) . Ss A4 K/A "и 
Epson PP ee 


-—— 


BE" WA NA. $713 
HP Leserlet ni ik 4а E. XL300, inkJet 600 
4M8 (70654 СТЕВА... $154 
HP Loser det ЇЇР СТ пе, 5 
2MB 33058... $99 AME 
НР 12307301 11 & ID 
MB 33448. 5110 4MB 


148 3 = 
IBA Loser 4029 cl edel 
AME 118334 . ... 596. 4M& 


OhiLaser 400 
ius 2004900... S& 


334778 ........ 945 
33459 ............ $195 
182335 . $157 


248 ал $108 
P'esasoa 4410 Е 4430 
IME ими 5117 48 K/A $131 
Pumascaic 44501 Е 4470 
ws PHS ub ҢА и 
Texas lustrument 5 Microleser sod Xl 
тма 75557190001]! _ = aag — 2550052000? —. SH 


rer SIMMS | 
1x9...$43 


' 100% COMPATIBLE IN FORM, FIT, AND FUNCTION 
ALL PRODUCTS USER INSTALLABLE 

> INSTALLATION INSTRUCTIONS INCLUDED 
WITH MOST MEMORY PRODUCTS 

FREE TECHNICAL SUPPORT 

' MANUFACTURER'S WARRANTIES 
CORPORATE PO'S, APO /FPO'S WELCOME 
GOVERNMENT AND EDUCATIONAL PRICING 
INTERNATIONAL ORDERS WELCOME 
SPECIAL VOLUME PRICING 

SAME DAY SHIPPING 

OVERNIGHT DELIVERY AVAILABLE 

VISA, MASTERCARD, AMERICAN EXPRESS, 
AND DISCOVER ACCEPTED 


NO SURCHARGE ON CREDIT CARDS 


Wi STOCK 
MEMORY UPGRADES 


FOR THOUSANDS OF 
TERS 


| 300-300. 9866 | 
714- 448-7750 
714-448-7760 


Business hours: 


Monday - Friday, Зат-5ре, P.S.T. 
Saturday, 9am-3pm, Orders Only 


pete Ж 
Ё 


9A 
P 
e 


Mail or fax orders to: 
First Source International, Inc. 


7 Josrney 
Alisa Viejo, CA 92656 


Turm ord Срат Мнтдгу products are tied purty, uml teres ‘i sumber ore 


pe en ма 
TURN, 
ы Bou te LEG 
[UTE T 


biria cmi ا کک ا‎ шлш & 


COMPAL 


Notebooks 


All ProLinea systems are Local Bus 
Thinkpad 750C 486SL/33 4/170МВ ................................. CALL | 
Thinkpad 750C 486SL/33 4/340МВ т" CALL | PRR | Proline 4/255, 4/120 MB Win... SPECIAL 
Thinkpad 750Cs 486SL/33 4/1 70MB ................................ CALL vise ee TT VP. gm TAO ented و‎ 


Thinkpad 750Cs 486 SU 4/340МВ .___._........_.................САЦ. : 225 5 Te m» 7/119 * | + i 1 ary а Ly m аана 
Thinkpad 750 486SL/33 4/170MB ..................................... CALL x bodie 
Thinkpad 350 486SL/25 4/125МВ....................................... 1699 Um : ааа 
Thinkpad 350 486SL/25 4/250МВ....................................... 2310 


Cpe te itt torre tty 


Thinkpad 350C 486SL/25 4/120МВ................................... 2465 HEWLETT . ү DESKPRO 450M, 8/240 MB n 
Trnkpad 350C 4865125 ME 2871 [SYSTEMS PACKARD Û DESKPRO 4/66M, 8/240 MBWo....................... 
inkpad 500 486SLC2/50 4/80МВ...............................1915 | Netserver LM 5/60 mdi 1... hinc А УЙИ 5350 | Concentro 4/25 4/120 МВ/250МВ ....................... 
Thinkpad 500 48651С/50 4/170МВ...........................2395 | Netserver LM OX2/66 16/595MB 00007 4850 | Concentro 4/33 4250MB. s 2910 
PS/ ValuePoint Local Bus systems Netserver LM 5/60 18/1050МВ.................................................. 6550 Contura Notebook 4/25 4/120 Үйп............................................. 
6381 EV2 486SX/25 4/120MB.......... s 1099 
Netserver LE DX2/66 8/535МВ......................... selmi... 3650 | .. 
6381 EV3 486SX/25 4/2 {ZÊ re 1199 | an Vectra Seri Special | LTE Lite 4/25E, 4/120 MB/209 МВ... 
6381 EV8 486DX/33 4/120MB.............................. 1349 OCIA 5ёг!@8.........................................9реша! ' 4120 MB/209MB Win, 
6381 EV9 486DX/33 4/212MB...................................... Printers ee 
NEW RELEASES 
—— Án el DO 
НР 4SIMX/ASI 3567/2850 Prolinea Mini Tower Series 
pA 494409 9299408549999 004 499009 WE PO99»809P9-990900 8400 9 5949 dao pol Prolinea 485/33X 4/270 MB/370MB —— CALL 
a lo ee Prolinea 486/335 CDS 4/340МӉ..................................... [АЦ 
iar RH [ nia. °° ee Prolinea DX2/30 4/340М8/525МВ........................................бАЦ. 
6384 F30 486SX/25 4/1 2ÛMÊ UBI IR met enmt ig mts аи Protinea DX2/66 4/340М8/525МВ....................................... CALL 
6384 F50 486SX/25 4/245M9 eene 1386 HP Sont ut РЛІ QE cnsussccanscicsssrecccasssssaceaosiocsesesecossassasanced 080/890 Prolinea DX2/66 CDS 4/340MB ............. ae AER. X CALL 
6384 M30 485DX/33 MAMB roe :;À ee 950/1325 Deskpro XE Series am i 
6384 M70 486DX/23 AOM 1888 | HPDeskjet310L. es 2Y | Deskpro XE 486/338 4Л70МВ.............. te a, CALL 
6384 W50 486DX2//66 4/245MB. IT Yenen нне Special | Deskpro XE DX2/50 4/340MB. EF ian CALL 
mmm NOTE: AII HP products available. Deskpro XE DX2/50 COS 4/1708 ......(j- CO. — CALL 
ge: Deskpro XE DX2/56 4/270MB/S25MB ..................................САП 
Ali models include local bus graphics, DOS + Windows + ma EAR رسال‎ CALL 
mouse. Also upgradable upto entium. All PS/2 models are чазаа 469400400 404905454)00904994 DEE COUDEGCEDDELDEGDóPÓRNER Desk . S/E0M 8/270MB/$25MB IPSE REN | CALL 
also avallable. Call for prices. e E и + (/525MB و‎ АННИНО нЕ CALL 
Pentium Models (New Release) DOCANADANNEEEARGR ROARS EU EE EPR EP RADE SOB eee pro 94029490) 4 09008040 00000000 P90O20 080000 та ееси UR VEO ANODE 
6384 model 189 P60/D 18/424MB eescseseee сап | 146006 4865L/33 4/200М8/340МВ.............................4099/4399 | Servers 
6384 model 189 (60/D 16/5274MB — sean | T1950CS 4850X2/40 4/120MB/200MB .............................2490/2699 | Proliant 100000256 model 1... CALL 
T1950CT 4860Х2/40 4.120MB/200MB........................ 2850/3039 | Proliant 1000 5/60 model 1 en D 
T1950CT 486DX2/320 .............................................................. 3399 | Proliant 2000 DX2/66 model 1............................................БАП. 
NOVELL SPECIALS : ra 00360 TL 


Netware 3.12 Netware 4.01 


c^T sy" "ur av" "TPa 


— — JA se O TEXAS INTRUMENTS 


Win-MS DOS 6, MS-Windows 3.1, Compaq Mouse 
Win«zPFS: Works/Windows, two floppy drives. DOS, Windows, 
mouse, Modem, Prodigy 


MM Mis До ц$@[5...................... T4000E DX2/50 4/200MB (active color)..........................................9699 ^ 
E ТЮЕ AMERUES IIO D ONE iii tmt SO EEN 
e eee —M T4000€ DX2/50 4/200MB (топо)..................................................2888 HP. AST & ALR 
We also provide installation of complete Network | NEC (ultraversa active color) ALR EVOLUTION YO tt | i 
system. Buy complete network system & get qualntity Versa 486SL/25C 4/120MB/180MB .......—..—.—3738/3985 | pro evoLUTIONVSGOMDLI. — — 5. н 
discounts. Versa 486SL/33C 4/180МВ............................................................. 4220 Goo Peg 


AST PREMIUM SE P/50 MDL 1.......................................—....Ш 


VERSA E SERIES (new release) DIIIIIIDDILITIDIITI DIIIITIITTIII төзетте,» CALL call far other madels with larger ind drives 


r ADAPTEC CITIZEN EPSON MOUNTAIN TEXAS 
“Те ВОСА INTEL HAYES KINGSTON Бч "HS INSTRUMENTS 
i CALCOMP CREATIVE LABS MAYNARD LOGITECH MEGAHERTZ 


MANAGER | Network | Tape Back-Up | PRINTERS 


Hard Disks 


Conner Accessories ; Epson L0870/1170 
120725008 SPECIALS | свого... ovt 
NE2000 16 bit COAX 415 | Colorado EE | 
NEC 3FGe/4FGe ........ 620/720 ВЪВ DI CORK... Ai Jumbo 120/250 Int 159/185 | Epson Laser 1500 | 
NEC 5FG3/5GP ....1120/1399 | EtherExpress 16C Trakker 120/250 Ext ......... 305/359 се a ac 
NEC GFGP .................... 2420 | 4 porvaport HUB Syquest OKI ML320/321 
NEC 3XI int/ext........special | Arcnet 8 biv16 bit .......... 98 meg Hi ite OKI MLS90/591 


Arcnet 4/8 port HUB Mountain OKI OL400C/810............ 
FS 1200 Plus Int/Ext ....1597/1799 | Panasonic 44501 .................... 


C Powartape 2GB Int/Ext....934/1076 | Panasonic 4430 ..................... 675 
GRAPHICS CARDS н п п Canon BJ 10EX/200 


Viewsonic 20 20" ...........1775 
IBM SLC Mother Board 


k 
50/66/75 MH2....250/320/720 8 CONTROLLER. fe L Canon BJ 820 
а = арівс SEDI 105А................ W í --— 1075 
SOFTWARE | Adaptec 1542C kit................. شخ‎ a 


——ÀMÜÜ | Adaptec 2842 VLB ki......... Mul — 
— - -— Creative Lab Edutainment Kit CD (Upgrade kit) ......................call 
Orchid IDE/VLB controller ........ 

Qa — call Grace Stealth 24............... 173 | Sound Blaster ................ ннн call for new models) 
MO DEMS MS Office Pro  ——" call Diamond Viper VLB 2MB ا‎ 389 a 2m — т маа а а н p^ 

24/0600 FAX 59 Lotus Smart Suite — „gall ATI Ultra Pro EISA 2MB LE 378 | е0 pigot or indows .. $154600m44524n69045099400400 5000005)02000 ro «6 
aaa ATI Ultra Pro 2MB ISA 335 | Pro Audio MultiMedia System ЇЇ.............................................890 
24/9600 PCMCIA ................... 310 | Lot 4.0 Win......................... 298 | erronee 1MB/512G. 124 110 | Fusion Double CD 16 inext ................. н. „tall 
Satistaxion 400/200........299/251 | PageMaker 5.0 ...................... 575 MB ISA/EI: alis b loss llt 175 
ATI Ultra Pro 2MB ISA/EISA...call Sonv CDU 535/540/31-A 215/345/189 
14.4 FAX PCMCIA ........... special WordPerfect .......................... 289 |. for others, like Matrox, #Nine, T€ heyy is ^ ———— phe 

we carry all software packages [ига stor, we carry all products - “MOTE: Ai Branda Ахаа 77777 


Call for Intel, Hyes, Vantel, AT&T etc. 


Compaq is a Registered Trademark of 


Computerlane.. 


Corporate Accounts O uts | йе Са | ifo m | а : 1 -800-526-3482 Trademark of International Business 
Volume Discounts inside California: 818-884-8644 • FAX: 818-884-8253 акл 


5% CASH DISCOUNT 
Consultant Orders 7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 — = ME 
سن‎ Hours: Monday - Friday 9 -6, Saturday 10-5 Pres subject to change without nai. f 


Circle 218 on inquiry Card. MARCH 1994 BYTE 247 


Recognized as the two best 
PC-diagnostic tools on the market. 


NOW AVAILABLE IN ONE GREAT PACKAGE... 


ролери 
1ST EVER UNIVERSAL POST CARD FOR ALL PCs! 


| | TICS SOFTWARE. 
Fully operating system independent The only Power-On Self-Test card 
diagnostic software. you need to debug any “dead” PC! 


UPGRADE Recently named as PC Upgrade SERVICE NEWS Named as Product of the Month 


ТОТО Magazine's Utility of the Month. PRODUCT OF THE. in the July issue of Service News. 


FULLY OPERATING SYSTEM INDEPENDENT, “е his is the only card that will function in every system on the 

BIOS INDEPENDENT, AND CMOS INDEPENDENT. market. The documentation is extensive, and not only covers 

the expected POST Codes for different BIOS versions, but also 

includes a detailed reference to the bus signals monitored by 

the card." — Scott Mueller from his globally recognized book, 
‘Upgrading & Repairing PCs, Second Edition’ 


MICRO-SCOPE Universal Computer Diagnostics was developed to 
satisfy the expanding need for accurate system diagnosis in the rapidly 
growing desktop computer market. 


@ CACHE MEMORY - "Micro-Scope" Ver. 5.0 
now fully tests cache memory and the cache 
controller subsystem. 

@ LOW LEVEL FORMAT - Ability to do 
factory style initialization of all IDE drives, 
together with the ability to do factory style low 
level formatting on all drives, including MFM, 
RLL, ESDI, SCSI, and all IDE drives. 

@ Of, BIOS and CMOS INDEPENDENT - 
Does not rely on O/S for diagnostics. Talks to 
PC on a hardware Jevel regardless of the O/S, 
BIOS or CMOS setting. 

€ TRUE HARDWARE DIAGNOSTICS — 
Accurate testing of CPU, IRQs, DMA, memory, 
hard drive, floppy drive, video cards, etc. 

@ DISPLAY DRIVE TYPE - Reads and dis- 
plays the actual drive parameters for any drive 


@ Includes pads for voltmeter to attach 
for actual voltage testing under load. 
@ 4 LEDs monitor +5vdc -5vdc 
+12vde -12vdc. 
€ Monitors Hi & Lo clock and OSC 
cycles to distinguish between clock chip 
or crystal failure. 
© Monitors I/O Write and I/O Read 
to distinguish between write and 
read errors. 
€ Monitors memory write/read to 
distinguish between address line 
failures and memory chip failures. 
€ Monitors ALE for proper CPU/DMA 
operation. 
© Monitors Reset to determine if reset is 


type automatically | 73 ` MEESTER occurring during POST, indicating short. 
: | эмб \ ee EG ox 6 Moni T wi 

6 CPU DETERMINATION - This capability is A - ee ا و ا‎ 

necessary for accurate system diagnosis on . MSN, ج‎ = | 


© Reads POST codes from any IBM 
or compatible thal emits POST codes. 
ISA/EISA/MCA. 

© Compatible with Micro Channel 
computers. 

© Dip switch allows easy selection of I/O ports to read. 

Ө Includes tri-state LOGIC PROBE to determine actual chip failures. 

© Manual includes chip layouts and detailed POST procedures for all 

major BIOS' s. 


386SX, 386DX, 486DX and 387 and 487 chip 
implementations. Because each of these specific 
chips has its own unique instruction set, and 
therefore cannot be accurately diagnosed with 
any program which cannot recognize these differences! 

€ MEMORY TEST - “Місго-Ѕсоре” 5.0 has no limitations as to the size of 
memory it can accurately test. Micro-Scope now also tests up to 2 meg of video 
memory! 

€ MEMORY EXAMINE - Displays any physical bit of memory. Very useful for 
determining memory conflicts. Very useful for determining available 


И This is the perfect package for all repair 


6 BATCH CONTROL — All tests, even destructive, may be selected for testing. technicians and self-maintainers. 
© ERROR LOGGING — Automatically inputs errors during testing to an error log. 


€ AUTOMAPPING ~ Automatically bad sector maps errors found on hard disks. Call MICRO 2000, Inc. for volume 
6 IRQ DISPLAY — Show bits enabled in IRQ chip for finding cards that are 


lore deos (Nepote) discounts and after sales service! 
9 IRQ CHECK - Talks directly to hardware and shows I/O address and IRQ of 

devices that respond. 800-864 -8 008 

6 SECTOR EDITOR ~ Allows the editing of any sector of floppy or hard disk 1100 E. Broadway, Suite 301 

media (even track 0). Glendale, California 91205 = 


@ AND MUCH MORE... Wc don't have enough space here for everything this 818-547-0125 + Fax 818-547-0397 
software can do! 


e AUSTRALIA — MICRO 2000 Australia, P.O. Box 1777, Wollongong, NSW 2500. Tel: (042) 564446. Circle 235 on Inquiry Card. 
e UK – MICRO 2000 Europe, Р.О. Box 2000, Latchworth, Herts, S661 TG., England. Tel: +44 462 483483, Fax: +44 462 481484. 
• CANADA — Business Data Systems, 169 Burnside Drive, London, Ontario, Canada NSW 5V5. Tel: (416) 777-2479 Fax: (519) 249-5420. 


TFT Active Matrix Color 
640 x 480 256 colors 


STN Passive Matrix Color 
640 x 480 256 colors 


Monochrome Backlit VGA 
640 x 480 32-grey scale 


Intel 486 SX/DX/DX2 CPU 


80M-340M Hard Disk 


Built-in 15mm Trackball 


4MB, 8MB, 20MB Memory 


1.44MB Disk Drive 


zy =... 
аан ÉL а 


2x PCMCIA 2.0 Slots 
2-hour Ni-Cad Battery 


| Need the fastest Windows performer? 
Ніећ Регїогтапсе[ ИТЕ Model 656818 


“If you need a notebook with processing power for massive spreadsheets and databases, to perform | 
gray-scale imaging, or for other demanding tasks, the HCP 65681M is for you. It ran our Windows per- 
formance test twice as fast as the Compaq LTE lite 4/25E,. . . In fact, this was the fastest monochrome 
notebook in our entire test sample. The HCP 65681M's monochrome screen quality is the best we saw 
from passive-matrix monochrome displays. . . and an excellent keyboard.” 


| October 1993 BYTE/NSTL LAB REPORT 


MICRO-INTERNATIONAL, INC. 10850 Seaboard Loop, Houston, Texas 77099 
National Sales:(800) 967-5667*Local Sales:(713) 495-9096*FA X:(713) 495-7791 


$2740 for a monochrome 4862/66M system with MS-DOS 6.0, Windows 3.1, 8MB RAM, and 250MB hard disk. 
Prices for other configurations are available upon request. 


Office hours Monday-Friday 8:00—6:00 • Saturday 10:00—1:00 • Sunday- Closed 


Circle 236 on Inquiry Card (RESELLERS: 237). 


Between Тһе Devil And 
he Deep Blue Sea 


THEY WERE DESPERATE, CHALLENGE the enemy at the battles of Coral Sea, Midway; 
DARING AND DEADLY! Eastern Solomons, Santa Cruz, and the Philippine Sea! 


E ИШЕ The relentless gunfire of COMMAND U.S. or Japanese forces! 
Japanese Zeros. Gravity- " 
THE PACIFIC AIR WAR" twisting dive-bomb y PILOT any of ten historically-accurate planes, each with its 
attacks. Dropping authentic cockpit and flight characteristics! 
torpedo “fish” on unsuspecting carriers. There's no room for error | 
When убїїге a naval aviator in 1942, The Pacific Air War, the ultimate "iliis der gi es o uui 
simulation.of air combat in the South Pacific. EXPERIENCE the thrill of head-to-head dogfights with a 


Taking on the same challenges that World War II fighter pilots faced, 1719 Via modem connection. 
your tour of duty includes some of the most heroic battles ever fought. 

Battles that will have you chasing down Wildcats,-Gorsairs; and Zeros 

in death-defying dogfights. Performing high-speed dives upon heavily 

defended carriers. And pushing your skills to the limit as you master 

WW tl air combat in an innovative virtual cockpit. 


The outcome of the war in the Pacific turns upon your. actions 
Your faSk force is depending on you. And the skies are yours to © 1993 MicroProse. ALU RIGHTS RESERVED. 
contol: in 1942, The Pacific Air ar. For IBM- icona 


Ж.к. Circle 225 on Inquiry Card. 


NN. 


AM 


NEVADA|| THE LARGEST SELECTION OF MEMORY PRODUCTS | 


CALL FOR CURRENT PRICING! 


Lee 


челния 


SERE 5 YEAR WARRANTY 


MODIL ТҮРЕ COST 
2623A/S (3 5°} 4208 Tos SCS/IDE — $548 
182445 [3.5*] 52048 12-5  SCS/IDE $398 
26945 (3 5°) IO8OMA — 10M5 Sca $874 
2217 174098 10м5 SSI $1348 
28525 (Fr 17508 


1528-15 (Ен) ceur. SOME 


1548 FH) .............. FFARR LAMS Ka $294 
1924 FH) —  — —. 210048 TMS сы $1708 
19326 Hb. 3300M8 TIMI scu $7238 


22$ WESTERN DIGITAL 3 YEAR WARRANTY 


3210 _ HME 13$ 350E $208 
2250 — „ NE MS — 35 DE 35228 
p ME UM — 35"E€ 52м 
aD. ااب ب‎ — "u$ IP DE 3374 


i e 

fa 288 ond 385 rw ASO deugn EMS support e 
агі rss! E tiahne cr e Up io BA 
wing IMB SIMMS Works in both Û s 16 ba amanen Моћ, 
2MEG-5198 4МЕС-5308 ВМЕС-5538 


PRICES Floppy Drives 


WOK 5255 IM $29 144/1 2DRNE 5179 
TNK 15 1720] iu 
12ма 5.25"  |1/2HT 358 
ers 3s 12H n 
FOR 3.5* DENTS 1 YEAR WARRANTY 


Drive Controllers 


T High Dey, 3606. 720K, | 44,12 $49 
ы 2 Dere MEM $49 

зь 2 Hord Drem Ц, — $4? 
16 ы Hard ond Happy 1 1 keerlema. 334 
сы OTC-2780 7 cree) $339 
сы Adaptec 1742A 32 ЫТ ESA $418 
xs Adaptec 2847 ЫК (VLB) 1349 
сы Adaptec 1542 CF Bus Mosenng $219 
ESO DTCó282-24 $14? 
Coli — Hord Drea $9 
Cables — Hard and — $14 
SCSK2  UITRAT4fF ISA BUSMASTER $179 
$092 IRTRAJAF, VESA LB 32 ы .__. $224 
IDE ULTRAT3SC. W/CACHE GO-Bj^B $178 
€ vi HARD & FLOPPY (М8) hams SOY 


M Werdster 2000 Rel. 3.5 


Tarata 


00-982-2925 


For U.S. and Canadian Orders only 
HOURS: M-F 7AM-6FM / SAT 10AM-3PM PST 


TECHNICAL & CUSTOMER SERVICE CALL: 


(702) 294-0204 


PURCHASE ORDERS & INTERNATIONAL ORDERS 
FAX ТО: (702) 294-1168 


Ws BUY EXCESS INVENTORY 


wit! These ore the axoct 


COMPUTER - 


Call for our updated GUARANTEED LOWEST PRICES г 
Тһе Team You Can Count On! - 
a 
ü 
ü 
| 
ü 
MODEM SALE : 
Ё der come کے‎ e) eco. cable. ad e 0 
0 
8 
AX/NOW 386 CPU UPORADE a 
25MHZ (SX)... $169 JMH (5х) $199 
SLC/WOW! 486 CPU UPGRADE в 
25d (S.C) $219 502 (9С) $399 a 
Laptops 486/NOW! 486 CPU UPGRADE ü 
1 44 PS For PC and P51 
PCMCIA 144) (Sx) - 
PETT _. 
33MHIIDX) $959 4B4ORX2-25/50 $358 : 
а 
E 
E 
П 
ІВМ ps/2 Momory Memory Laser Printer Momory B 
MODEL MEMORY PANTS PRICE MODEL MEMORY — PARTS PRICE MOOULE IMEG 2MEG 3MEGAMEG SMEGEMEG D 
AMBRA Enterprise 385, Hurdla 184, Apple وروا‎ ...... ., . .,.. САЦ B 
Sprinta 384 (oll modah) .... MA... N/A $119. Deskpro 364/16... V2M& 10804900! 1238 Brother HL-10V/DV گال‎ menn $204 
848... N/A $409 TM& 10805971 $448 Coron BPA, dlie 4, _ $148. $214 0 
AMBRA Enterprise 485, Hardin 456, 488 10807000! $398 Compaq Pogemor 15 & 20 s% ..989.... мю В 
Sprirto 486 (oll тоба)... .. .4MB М/А 5229 Dukpro 285E, 286-20, 20E; 25,29 IM 11313100! 359 Epson Acton Uner B, 8000 $195... $263... Т 
láme N/A $809 48 113132-001 $278 Epon + 6000 and morn . $98 .... $168 
PS/! ond 384/95 (2121)... ....298. 929935 $108 Одро 3865 ............. .. AMA Board 113534001. $299 Epon Action Lovet 1000 & 1500 $138 ........ 1275.....599 B 
4MB 9219494 $208 4B Modde 112534001 $259 Fuse 7100 5 7200 ... .... $199. $2779 n 
PS/2 30/286,23/ 286, Alpi rd 1 497259 .. зж 30F1348 535 Deskpro 384-206 ама 11354500! $299 НР Deskjet 500, 500С and SOC... seen D 
3065340 $114 быр 384/93; 066/13, 466/25 HP? 20, .. $199 
PS/2 3557, LS, 405X,70-641; 061, 121, лаа bed 6450609, ‚ буйетрго ............. 2m8 115144001 $104 3,30, 39, P, We... "2 $ia9 B 
34F301 1, 3473077, 502, 555X, 65457, PFD, 555, 495 KStation BNB 11658100! $449 HP Loser Jet 4, 1115, 30300, 1200... $198... sme g 
1208 120... — IMB 6450603 $4? 32MB 116568-001$1599 IBM Loser 4019, 40198 (3.548) _ $139 $168 n 
ОМА 6450504 $88  Syse"pro Deskpro .. 6 SKT EXP BRD W/2MA 116549-001 $299 BM Loser 4029 ALL MODELS ....$139 ... . $198 
P52 SO, 501, 455X, 50, 455K... 28M8 1497259 $217 Сотроц "М". - 2-649B 129160001 $278 МЕС 90, 290... „........ .$128 В 
216MB 6450609 $348 Deskpro 284N, 384N; 1852/20; ON. NEC 95 __ . -$108 B 
2-8 MB FOR Р3/2 50 & 40, 2MB 5159, 4M8 5259, (B 9407 Portoble 484<, Deskpro M . Sysempro LT OR 400... .. $78 ..598 D 
PS/) Comubart, Euerticis & Expert modeh x43, x44 B РУЛ оберо Senes 129160-001, Compaq Pro Signi. . 1® 118688001. 149 Podord Bel P9500... $125... $208 
all models except Сл series 4MB 959290 $298 248 11B689-00! $84 Ponaonx 4410/4430 $1277 $198 Е 
14MB 95929! $818 4MB 11869000) 1228 Жасоол 4420/4450 _...$128 .......$198 ü 
Pi/2 TO ADU; AA; A61; B21; Bol; P/1 AB 128877001 $424  Ponaonic 4450... ... . $105 
Солы, Бий Expat төй, 1, Prolna 2/25 А 252 .2M& 141738-001 $109 Ponmonx44SS . . ... .....$179 E 
212 & x14, PS/Voluapoint Сил serie ,........... UB 6450503 $4? BB 14174200! 1449 OMS 410 ... 25 B0 19 : SIE .......... $24? H 
мв 46450400 $90 Родео 4/25v, 4/3), 4/50 IMB Mode 14168300! $94 Stor 1504 _ consc $129.$179 ......... 5269 Т 
P$/2355X. LS, 40SX, SSSX 15, 455% aw 242913 $188 4MB Modde 14168400! $718 Sexe d $128 $178 . .. $258 
P5/2 90 XP, 95 XP, 975 Pon), 56 57 fol] BB Mode 141585-001 $418 — louba Poge Laser 6 . $9 _. 5160 В 
76, 77, 95/1 Pro IZA nnn cr ома 640902. $94 Compan Pro бурча Пам 149320001 $795 П Х/Р517/Р535 . 148 B 
P52 90, 95 XP, P75 (Pon) 56, 57, (oll JIS 14914700151695 
PI Genina Га Gest E 613 EZZT ae Laptep & — Memory В 
& x14, PS/T Pro 2122, 85/6000... ...... Фев 6450178 $208 рар È Bottes Memory Moor ракта ec B 
BMA 6450120 $428 Conwa 220, 325 .. 413949700! $108 ATAT Solari _. i 020 па n 
Р$2/2 359,15; SX... BMB 6450129 $428 “аа 13949800! $208 
P52 FOs ond KOs 28MB 6450605 $297 fe 1349900) 418 bondes B10 _ w 23050-09100 $106 Ш 
32 01 BOARDS 21448 2453077 $388 Comu 4/15СХ ah 145520001 32258 Dec pc 320 Notebook DAB Mod тасмал $14? B 
32MTBOARDS 2-16ма 3472011 $379 ah — 14552100! 411 ANB Mod RIOHA $298 g 
P5/280.A21; A91; АД... 4B 6451060 $248 Тома — 14453200! — $848 BARB Mod FRAC ED — $498 ü 
95/2 80-041 .. . IMB 5450375 $88 511/285 —— MB — 10225001 $75 Dell lopiop 212, JAN, 3204» 2M8 Mod 310-3204 $12» 
«ААТ 1121; 321; 081, Téi ....2M8 8450379 $118 4B — 11023700! $215 0D910325N; NC.. s. 2498 Mod 310-3210 $13? @ 
SOCARAM/2 PLUS 1 OMNES „MB 118302001 $79 Del NL20 & NL25 soos. MB Mod 310-3213 3148 g 
For PS/'2 16 ба Mamory lor IM MCA, DOS ond OSZ ША EMS 248 118304001 $108 Epson NB-J Notebook -.. 4MB —— ue 
210 BAB lcm IMEG SIMMS} 244-5279 ама $145 8948 $472 ам 118305001 — $228 Epon NESU - намод mar) 3138 
جا‎ 285 imi — 117081-001 479 EPSON 25C Foisboch 4298 Mod ABUS 3226 B 
IM Lmprag Moreary ж 117081-002 599 Everta Tarpo LX, 120 — ea 00150 598 n 
Thinkpad 200, Ambra Tesko ... 2m8 3309288 $178 ам 117081004 1208 Ета Corra er) 0028300 $108 
EMS 3309269 $40? (e 3855/80 2... ME 121125001 $98. Gnd 1500... m 52587 324 B 
Thinkpad 7001 ........_. 2m8 5354958 $138 AMB — 121125-002. 1248. Ond RK... _. BAB 8200203 $144 Bg 
amd 5356959 $298 00720, 25.256... o MME 129769-001. 3138. Сок G$520, 3855X16 . Mb N/A $98 
LI Ф Herte 4 H 
BMA 5364960 $479 AMB 129749-002 imd N/A 3290 
GV ni amnia ...298 0701419 $168 BMB — 129789003 $42! NCB2!20Nomboc . . AME Mod 3120x104 3299 B 
Thinkpad 700, 700C, 720, 720C 298 0761420 $248 IAM 125760004 3825 NCA 2170 Notebook anê od DAKI 3399 g 
ems 0701421 $429 ABE y 229 Pockord Bell. Mognowos, Matha MB N/A $108 
, ITE Ue 4M 3702 $ ü 
Thinkpad 7101 — — АМА N/A 1228 mm 142337003 $478 AB N/A 3208 
BB N/A $448 1498 — 142337004 4798 Ponosonec CF120/270/370 ............. Vb CAMS ўы 8 
PS/Nomw N45.. = MA 028904 $108 Samsung Nolemoser 3865 . ......... MB 5ҹм002 3195 g 
PS/2 Medel N51, Момікай 9С, sx „2А 0701826 $106 k E | ani SNNMOD 3395 
ама 0761027 $268 Sanyo INS, INS & ZEOS 248. NEM? 398 D 
ama 0701828 $445 @ Simm Modules B shop 6220 | MB cons 576 B 
Laptop N32SX,LAOSX BPSNOTE 182 ..-2М3 790999 $108 gj B Shop 6440,6781, 6681 A785 .. _ AMB N/A 3226 g 
ама 7961000 5266 m Prices chonge up and down coll. Sipp modules, add $5.00 ea. jp Shop 470092 471 $198 
larte $m са 5108 H 
TOSHIBA Laptop & Motebook Memory И 2s 55 $12 $15 517 E 
4118 
MODEL MEMORY paste pace M "oo $47 349 $52 159 зч Oj ü 
поо SENESE ж мї 84 OON Ыз fef "B WPE/25 5014, 28, Dx2/40 ама 2581245000 5298 В 
12000 / T2000$X .._........ = 24 PABII7U 384 $144 5o 5168 Toh  AVAILABAS $1995 H 
TAOS TIOOO LE sss ам8 РАЙ!) 3228 Ш EG X 9 (36 CHI $999 а C. - 
ama — PABSISU $327 f 256096 IMEG? Pe) — $69 8 
КЕР Reta came MÊ — PABJONU 5102 gp 214336 MEG (72 Pn] — $98 $108 1128 emory 0 
jLo emen i 2мА РАВЭОЛ) 5105 M IKI AMEG (72 Pie $185 $194 $258 moons 6%" MEMORY sure FREE B 
T2000 $XE/T22005/T1800 EE n oe MEMMA esses m OH 5207 
TIAS C... oe 298 РАО) — $89 Ш {72 Fin) $448 a . n ra ug 
AMB PA2001U $229 $135 32MEG [72 PIN) $1795 MAHAN Jaa S —» ü 
e — Ра20020 3427 Щ 16:80 6амёб72 Ры = Ap me 24 STOO ўв g 
T3100 58 PAIS 178 Шы шшш uM m E E ш ии m c m ки кий m! Su $0 
TOE — ve. - 208 — PABMIU $118 MONTAGE олон моо 8 
T3100 SK ee ne =a A li D-Ram Chipe, МАМО 1375... eer. 500062001 ив H 
T3200 SX „apma — PAB3)U 5118 DESCRIPTION — 130NS 120NS 100N$ "e WE o and ° n su g 
AMB PASIO $214 64X4 $195 $225 $245 $95 үф. ine ea та bmt af 
T3200 $XC IMA РАВНЕ) 5100  256X! STATIC $195 $225 e: БЕ —— uni 
ам8 PABJIOU $724 23601 30.45 $185 3240 3300 3115 $320 разу ES 18 $X7:003 19 
13200 . Moa wa — PAJIJU 5186 25534 $645 $795 1845 $895 т A Be 
T3008 IMA РА2006) 5118  '!MEGXI 3395 $450 1575 $645 $875 л, ы pom 0 Al 
448 PAZOQ7U $238 Le ey Tr kk Е 472.248 юн И» B 
lama РА20090 $798 ADVANTAGE 486/25:33,19" 5120 POWER 
T4400 SX, 5ХС, T6400 SXC, DXC ........ 248. PA2003U $125 PEUAUM 2/22 4/1325.50D 460 ü 
ama PANO 3228 PETA JM IBA IITE 484/251 25E 11.1718. [| 
Bê — PAZOOSU 5448 мма E 186/25 11 484/12 466907720 
16MB —PA2OI0U $789 uy F^ nmm de ü 
Yo и пм O THAD ~~ $e Soman imi 
T4500, 14600, T1900C 31.34041$ — ., мА PAI $258 
gM — PA20IU $479 MÁY sin = B 
— م‎ уы 4881/91 ZEOS POCKETPC | POWELESEC 4/259 „з sxe B 
19100... 208 — PABJOIU $104 z 0 7 Ww. s» Ш 
T5200/15200C/TBSQO ..... . 2495 PABWsU $10? 206.38659/204.29C. 
"Aii -— ull ‚зам EXEC — M 5081400 ot 
TERMS: SHIPPING: UPS (Min. $8.25) Shipping charges ate non CONDITIONS: 25% Restocking Fee on refunds within 30 ca — : Е 
refundable. Purchase orders from Universities, Fortune 2000 & Govan days. No refunds or exchanges ater 30 days - WARRANTY cer ia ü 
ment Agencies, NET 30 on approval. COD odd $5 00 (Cashiers check) REPLACEMENT ONLY. ALL PRICES FINAL. PRICES SUBJECT B 
p.a ups TO CHANGE. | viridi aa rpm c] Gity, NV i 
ore regivered wi б ашагы, 's. 386, 387, 287, SX, " a 
m DHL are trademarks of intel Corp. 89005 g 


Circle 224 on Inquiry Card. 


* [3 Second Installation, plags into printer ром. 
“Inexpensive, costs Toss than a Н resolution scanner. 
* (lost Effective, bypass Film ИТШ 
* Supports Most Major Graphics Output Formats, 
HIF. TIEF, TGA, PON. BMP & Де. 
eo ЫЧ m Resolution. 
yts Manual clip e 
Money lack Gaaran 
Y үш Er 


Military & Real Est ate & Deskto 
Government Insurance Construction Medical Publishing 


ANISAD 1-800-951-1113 (602) 578- 3780 | 


FAX (602) 578-07 19 Hours Mon-Fri 8am to 8pm, Sat 11am to RU PST 


$e Habla Espanol 
NM cM Ont НАД shes ddp DD HIA, seriki Т. 


Circle 244 on Inquiry Card. 


"npo Motherboards 


* Motherboards also 
available without 
CPU! Call for details 

* Diagnostic and 
operating system 
software available 

* One-year warranty 


95231 80486DX SOMHz w/CPU ..$799.95 
93534 80486SLC 50MHz w/CPU ..399.95 
95222 80486DX 33MHz w/CPU ...549.95 
79214 80486SX 25MHz w/CPU ...289.95 
82333 80386DX 40MHz w/CPU ...239.95 
82350 80386DX 33MHz w/CPU ...219.95 
101821 803865Х 33MHz w/CPU ...124.95 
84945 XT 10MHz w/CPU............. 79.95 
RAM Memory 

41371 41256-100........ 256KBx1 ....$1.75 
41398 41256-120........ 255KBx1 ..... 1.58 
42251 511000P-80 ........ 1МВх1 ..... 5.95 
42219 511000P-10 ........ 1МВх1 ..... 5.75 
SIPPS umma 
41700 421000A9A-70 ....1 MBx9 ..$50.95 
41718 421000A94-80 ....1MBx9....49.95 
41597 421000A9A-10 ....1MBx3....49.95 
SIMMS re 
41523 41256A9B-80 ...256K8x9 ..$14.95 
41486 41256A9B-10 ...256KBx9....14.95 
41689 421000A8B-80 .... 1MBx8....49.95 
41742 421000А98-60 ....1MBx9....59.95 
41751 421000A9B-70 ....1M8x9....54.95 
41769 421000A9B-80 ....1 MBx9....48.95 

SIPP to SIMM Converter 


* Use SIPP's in place 298 
of SIMM's aa: 

* Upgrade from a SIPP 
motherboard to a new SIMM motherboard 
without buying new RAM 

* Fits into standard 30 pin SIMM socket 


93382 SIPP Module Converter .....$9.85 


Keyboards & Keypad 
78271 32-key keypad............... $59.95 
20431 84-кеу keyboard.............. 39.95 
17128 101-key enhanced ........... 74.95 
17136 130-key enhanced ........... 99.95 


Computer Power Mii 


* Fits most popular desktop 
mini vertical, and vertical aa 
cases • One-year warranty Ы 

• 8088/80286/80386 and ! 
compatible Built-in fan 


19465 150 Watt (8088) 
67467 200 Watt (8088) 
19545 BREITE sss erg 
19553 200 Watt mini ................ 
65728 N —— 
Graphics/Memory -— | 
- 8088/80286/80300 9 Н 
and compatible 
e One-year warranty Ж TEPE 
* Expand your memory or hance your 
graphics capabilities 
93542 VGA Hi-color card ........ $139.95 
67459 VGA card .................-..-. 59.95 
91230 Monochrome Graphics ...... 39.95 
29313 32MB Memory card ........ 144.95 
19975 49.85 


(8088) Memory Card......... j 


Parallel Printer 

Cables and Adapter aux 
28695 PPC Adapter - straight......... $5.95 
28716 PPCG 6° - straight .........0«. neces 4,90 
28708 РРС12 12° - straight................ 8.95 
28741 PPR6 6'- right angle Centronics 6.05 
9-Pin Serial Cable 


31721 SAT6  9-pin serial cable........ $4.95 


DB25-Pin Extension Cable 
39538 25M10M Male to male ........... $8.95 


Floppy Disk Drives 
„ 8088/80286/80386 and 
compatible 
* Additional accessories available qp eet 3.95 
74392 FD505 3 55.25" TENE 2732А-25 ГІГГҮГҮТҮТТҮТТҮҮІТТІТТҮТҮТҮТҮ 4 19 
74384 FD235] 288МВ3.5°............ STO A mnnovaresonenvovssoonenanse ып 
40774 356KU 144MB35 о. 79.95 ^] C8 MM 3.75 
17099 FD55B 360KB 5. 25' Wc M 27128-25 [IITIIIIITITITITIITPTTIIPTITITIIIT 7 „15 
17101 FD55G 12МВ525`.............. а е in 
79396 ——— "C osascoascesccotupéóusaensaa » 
S0540 36060525 276128-15........................ ves 5.39 

Floppy Controllers onion” —— "CI : 2 
and 1/0 Cards 270256-15 QE 5.49 
a 270256-20 .......... PETENS 5.25 

ne-year warranty 270512-15 cccvennvccorecacacseencees 5.49 
* 8088/80286/80386 and compatible 270020-15........................ 10.95 
pe 1/0 with Floppy Controller 68766-35 PEILIIIDIIIPITITITIIITTITTITTIT 4 95 
19895 8088 Multi VO .............. $69 
19908 286/386 Multi UO ..................-. UVP EPROM Eraser 


Floppy Disk Drive Controller Cards 
19617  Two-drive controller ............... $34.95 
19668  Four-drive controller ................ a 


1/0 Card e UV intensity: 6800 UW/CM? 

104109 4 Serial, З parallêl.................. 05 | "Sue 9.0L x S.7Wx2.6'H 

RS232 Serial Caras | g's waranty 

78713 16450 ЏААТ............... — 18712  DE4 8-Сїїрегаег.............$89.95 
Conner IDE 1 Socket 16K-2MB E(EJPROM 
Hard Drives E Programmer gg 

* One-year warranty * Programs EPROM's, 

14058 CP3000 40МВ............... a 

14066 CP30084  BOMB............. : 

93286 СРЗ0174Е 170MB................ Dp VS HS 

93204 CP30254 250MB........-.....-. 


93307 


Silicon Valley 


CP30544 545MB................. 


* Erases а! EPROM's 
* Erases 1 chip in 15 minutes 
* Erases 8 chips in 21 minutes 


» Programming speeds/algorithms: 

Normal, Intelligent, and Quick pulsa 

* Menu driven software * Full screen buffer editor 
e File formats supported: Intel Hex, Motorola 


: H S Hex, Tektronix Hex, and Binary 
IDE Disk Drive a 2 & 4-way Binary file splitting programs 
Adapter Cards . : 2 d" b shuffler puan 1 
в * Includes adapter card, software and тали 
ЕЕ = = Size: 7 х 5.5W x 1.75'H. • One-year warranty 
ll hard ............. 
10250 ADP20F 16-bithard/floppy ....... 78457 1 Socket 16K-2MB (above)......$199.95 
10268 ADP50 8-bithard................ 59.9 95 | 101400 1 Socket 16K-512KB ............. 129.95 
10276 ADP60 16-bit hard w/ BIOS. d 78465 4 Socket 16K-2MB Programmer 269.95 
floppy w/ BIOS D 78481 1 Socket 16K-8MB Universal .....679.95 
74114  ADP65F 16-bit hard/quad ........ p rt bl " T 
floppy drive adapter orta ester 
101670 ADPSOVL Super VO Card (VESA)..99.95 е е 


D-Subminiature Connectors 


Our hand-held IC tester is an 
easy-to-operate, cost effective unit 
that includes excellent functions. 


* Compatible with 24 ص ۾‎ » Supports TTL, CMOS, DRAM 
AWG Cable * Metal shell — & . 41, and DRAM 44 Series 
j id ua for 22 =: в — Г" Size: 7°L x 3.625"W • One-year warranty 
ire Male connectors with groundin 

ан шы em id. да | Um. nee E aai $144.95 
15747  DE9P -— Ф448... $.35 А 
15771 DEOS Ғ.......,.., AT... Місгоргосеѕѕогѕ ШШШ 
15034 DAISP М.......... .53........... 26147 MMSATOAN .......... eee $24.95 
15051 DAISS Р............57........... 26227 ММ58274М............................ 7.49 
15114 ОВ25Р М.......... 63........... СОКЕ oni camem 4.05 
15157 08255 F.......... -T3........... 43166 65602................................ 5.05 
19472 DCP М......... 1.18........... 43254  6522......................... ме, 
15499 00375 Р........., 1.25........... SERE Meo ret 1.85 
15679 0050р М......... 1.79........ 1.49 | 51844 8031................................. „3,59 
15691 00505 Р.......... 2.25 ........ 1.69 | 51676 80031................................... 95 

ee 52003 8052АН............................... 6.95 
D-Subminiature Slim Line um и, — — 1 - 
Gender Changers 82794 8255.......................2,78 
18497 Interfaces two D-sub 9-pin F ...... GENE o ——AA————— 2.95 
18489 Interfaces two D-sub 9-pin M....... 3.05 | 52417 82С55А............. —srÁ 3.95 
56071 Interfaces two D-sub 15-pin Ғ......4.19 | 53022 8748.................................... 8.75 
56063 Interfaces two D-sub 15-pin M.....4.19 | 53057 8749Н................................. 9.75 
18446 Interfaces two D-sub 25-pin F ...... 429 | eere eene 24.49 
18420 Interfaces two D-sub 25-pin M .....4.28 | 52978 87051............................... 

" 1355 Shoreway Road 


m 


ти 


Belmont, CA 94002-4100 


ELECTRONIC COMPONENTS FAX: 1680023796948 (Domestic) 
COMPUTER PRODUCTS 


e» mL 


FAX: 415959292503 (International) 


Call for our new 1994 Calafog loday. 
© 1994 Jameco 3/94 


Call 1980098314242 to order today! 


Circle 223 on Inquiry Card. 


Heatsink/Fan for 
80486 CPU! 


Keep your 80486 cool! 


• Just snap it in without 
having to remove your 


CPU from the motherboard dini, 


• Size: 1.95"L x 1.95°W x .80°H » CFM: 63 
67660 485 Heatsink w/Fan........... $12.95 


Jameco Desert Cooler 


• Cools down your 
computer by more 
than 80% ` 

» installs on the back 
panel of your computer 

• Size: 4.8°L x1.6°Wx1.5"H • CFM: 30 


79011 Desert Cooler .................. $44.95 


TSM 


Fancard Il EZA. 


• Circulates air directly on and around boards 
and components prone to overheating 

Can be instatled into any PC slot 

• Size; 13.4"L x 0.7°Wx3.3"H * СЕМ: 25 

79020  Fancard Ul ...................... ... $18.95 


Switching Power Supply 
for Apple Il, 11+ and lle 


e Can drive four floppy disk drives and 
up to eight expansion cards 

e Short circuit and over load protection inside 
the Apple 11, Il+, lle 

„ Fully regulated 45V @5A, +12V @ 2.5A, -5V 
@5A, -12V@.5A 

* Same size as original Apple power supply 

• Apple type plug-in power cord included 

e 110V/220V switchable — * Weight: 2.8 Ibs 

• Size: 9.875'Lx 3.5'Wx2.25'H — *60 Watt 

* One-year warranty * Data included 


22269 КНР4007 Power supply .....$49.95 


Switching Power Supply 
for Apple IIGS 


• Fully regulated 45VDC @ бА, +12VDC @ 2А, 
5VDC @ 0.5A, -12VDC @ 0.54 * 60 Watt 
e Input Voltage: 115VAC One-year warranty 


85518 Switching power supply......$69.95 


Metex Digital Multimeters | 


* Handheld high accuracy 

» Measures AC/DC voltage, 
AC/DC current, resistance, 
diodes, audible continuity test, 
transistor hFE 

* Manual ranging w/overload 
protection - 5 
» Comes with probes, batteries, | 
case and manual < One-year warranty 

3.5 digit multimeter.......... $59.95 

3.5 digit multimeter with 

frequency & capacitance ...... 69.95 

3.5 digit multimeter ........... 39.95 

4.5 digit multimeter with 

tach and dwell .................. 69.05 

4.5 digit w/frequency and 

|, Capacitance/data hold switch. 99.95 hold switch. 99.95 


zw 


Transformers 


* Male Plug - 3.5 mm 
* Female Plug - 2.1 mm 


• UL listed 

e Current rating to 1 Amp 

10129 9VAC  500mA Malê ...... $4.95 
10073  12VAC  500mA Male........ 5.49 
10081  12VAC 1000mA  Famale.....5.95 
101266  6VDC  500mA Female?....6.25 
155581 — 9VDC  500mA Male?....... 5.49 
15368  12VDC  500mA Femalet....5.95 
15392  12VDC 1000mA Male?....... 7.95 
G-e-o' ©-@—®' 


Never again worry 


What could be better than full 
replacement? 

By now, you've probably heard or read 
about SAFEWARE" Insurance for 
microcomputers. But you may still 
wonder just what it protects, or whether 
it's really worth the investment. If you've 
never lost amy part of your computer 
system or software, you probably don't 
yet realize the limitations of most standard 
insurance coverages. 


What do you mean it's not 
covered? 

Operating your computer system 
without SAFEWARE protection is 
fine as long as you don't have to worry about 
an accident or loss. But what if you came to 
your office one moming to find you'd been 
robbed? Or your home had been ransacked? 
Or that a pipe had burst and caused water 
damage? Or that your system had fallen victim 
to a leading destroyer of computers—a power 
surge? All events beyond your control. If 
something like this should happen to you, you're 
likely to find out the hard way how limited your 
standard insurance policy's protection really is. 
No matter how little or how much you have 
invested in your computer system, discovering 
that it's not covered can be an expensive lesson. 


What’s the right coverage? 

SAFEWARE's COMPUTEROWNERS™ Policy 
is a simple, easy-to-understand coverage you 
can count on. The policy offers full repair or 
replacement of hardware, media and purchased 
software, after a low $50 deductible. 


With your COMPUTEROWNERS Policy 
there's no need for you to schedule equipment or 
software as you do with "rider" policies. This 
will be especially important to you if you're ever 
planning to buy additional equipment or 
software, even just one peripheral. 


No risk offer! 

Your COMPUTEROWNERS Policy is a 
comprehensive plan of insurance, which means 
that it covers hardware, purchased software and 
media. Your complete system is protected 
against theft, fire and accidental damage. Your 
SAFEWARE Policy even covers damage caused 
by power surges . . . the leading destroyer of 
microcomputers. 


The COMPUTEROWNERS Policy does not 
cover theft from an unattended vehicle, 
earthquake or computers outside of the U.S. and 
Canada. Call for these coverages. 


Now, the COMPUTEROWNERS Policy is 
available on a no risk basis. If you are not 
completely satisfied with your coverage, you 
may return the policy for a full refund within 
10 days of receiving it. 
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about computer theft or 


Press Reports 

COMPUSERVE MAGAZINE . . . "|f you use 
your computer for business, chances are your 
homcowners' policy won't cover it. Instead, you 
need to purchase special insurance. If you're 
self-employed, the premiums are tax- 
deductible." 


THE WASHINGTON POST . . . “According to 
industry analysts, thefts of personal computers 
have risen by 400 percent since 199]." 


Tens of thousands have said “уез!” 

Since it was first introduced in 1982, tens of 
thousands of computer owners have said "yes" 
to SAFEWARE. Owners of systems, from the 
smallest portable to larger sophisticated business 
systems, are finding that SAFEWARE offers the 
most affordable and complete protection. 
SAFEWARE coverage offers the simplest peace 
of mind available to ensure carefree computing. 


Easy to order! 

Choose from two simple ways to pay for your 
COMPUTEROWNERS Policy: Call the toll- 
free phone number listed and we'll charge the 
premium to your VISA, MasterCard or 
American Express. You can also mail the 
coupon along with your check or credit card 
payment. 


Total Hardware, Media & Annual 
Software System Value Premium 


Up to $2,000 __ $49 


2,001 - 5,000 э NN 
5,001 - 8,000 89 
8,001 - 11,000 109 
11,001 - 14,000 129 


Call toll-free for rates on higher coverage 


It is an underwriting requirement that you 
insure all your computer equipment for full 
replacement cost. 


Circle 552 on Inquiry Card. 


damage 


SAFEWARE, The Insurance Agency Inc. 
2929 N. High St. 

P.O. Box 02211 

Columbus, Ohio 43202 


1-S8O0-SAIFEVV ARE 

NOW AVAILABLE IN CANADA! 

With your COMPUTEROWNERS 

policy you get... 

+ Full repair or replacement coverage. 

* Freedom from worries of fire, theft or 

accidental damage. 
e Ultimate in power surge protection. 
* Costs as low as $49 per year. 


ACTIVATE A SAFEWARE 
COMPUTEROWNERS POLICY NOW! 
Complete, sign and return with your credit card 
or check payment. Or, for faster service, call 


1-800-800-1492 


On CompuServe: GO SAF 


i YES! MY COMPUTER | 
! NEEDS IMMEDIATE 
i COVERAGE. 


I understand 1 have 10 days from reccipt of my 
policy to review terms and conditions. If not 
satisfied, 1 can retum for a full refund. 

Please Print Clearly 


Total System Value $ 
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| О MC Û visa QO American Express [ 
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1 This ad is a general summary of the provisions and 
i qualifications of the insurance benefits included in 
{ the policy. Review your policy for full details. Call 
1 for coverage in TX, MI and NY. Void where 

- prohibited. 

1 Mail to: 

| SAFEWARE, The Insurance Agency Inc. 

| 2929 North High St. 

ı P.O. Вох 02211 

Columbus, Ohio 43202 


Underwritten b 
ı AMERICAN BANKERS INSURANCE COMPANY 
11222 Quail Roost Drive, Miami, FL 33157 


Т.ВҮТЕ J 


RECORTEC's Rack Mount PC 
compatible computers, monitors, 
keyboards and printer continue 
the tradition of manufacturing 
excellence RECORTEC started in 
1969. With our broad product 
line, fast delivery, excellent pre 
and post sale service, it's no 
wonder more and more people 
"leave it to us to rack things ир". 


QUALITY 
All products 100% tested and 
verified prior to shipment. 


RELIABILITY 
Field proven components backed 
by a comprehensive warranty. 


SERVICE 

Large stock for fast delivery plus 
assistance by knowledgeable sales 
and support personnel. 


SOLUTIONS 

Choose from many models which 
offer a wide range of solutions for a 
variety of rack mount needs. We 
also offer custom designs when a 
standard product just won't do. 


CALL OR FAX FOR MORE 
INFORMATION. 


1-800-729-7654 


RECORTEC, INC. 


1290 Lawrence Station Road Sunnyvale, CA 94089 


Circle 233 on Inquiry Card. 


Tel: (408) 734-1290 


Fax: (408) 734-2140 


Circle 232 on Inquiry Card. 


How to make powerful new 
connections in 10 seconds. Or less. 


The new Adaptec SlimSCST host adapter instantly connects your PCMCIA-ready notebook or PDA to SCSI-based 
peripherals, including the latest CD-ROMs, tape drives, and scanners. It's the quickest way to tap into your database 
or add some pizazz to your presentations, no matter where you are. 

Getting started is just as quick. SlimSCS] comes bundled with SCSIworks!; the DOS/Windows software that 
makes it easy to load drivers for the peripherals you're using. 

Ask your dealer for Adaptec's latest IOware’ product, the new SlimSCSI host adapter. Or, for PDAs and note- 
books with parallel port connections, ask for Adaptecs MiniSCSI° For more information about either product, call 
1-800-934-2766 (1-403-957-7150 for information by fax). , 

They're great ways to make new connections. Fast. Gladaptec 


NOW MORE IMPORTANT THAN EVER. 


Copyright © 1994 Adaptec, Inc. All rights reserved. Adaptec, the Ada a logo, SlimSCSI, and [Oware are trademarks of Adaptec, Inc.. and SCSIworks! and MiniSCSI are trademarks of Trantor 
Systems Limited. an Adaptec company. all of which may be registered in some jurisdictions. 


PRINTER SHARING 8 MEMORY 


VO = input /output 


C) = serial 


J = parallel 


LCX-1000 (1Mb) $495 
8 ports; 4 serial VO; 57,600 bps 
2 parallel in, 2 parallel out 


LC-256 (256Kb) $399 
LC-512 (512Kb) $449 | 
8 ports; 4 serial UO: 19,200 bps -N 
2 parallel in, 2 parallel out E. | 
LXFR-ETC $49 ^ 
PC4o-PC File Transfer for DOS, 
Windows & OS/2, 4 user license PC SIM 
PB-42PP-256Kb $249 
o a = 
6 parallel ports; 4 in / 2 out = EISA SIMMs 
Upgradable to 4Mb; 25,000 cps 
LC Јг.-256 (256Kb 199 ] 
LC Jr.-512 (5121) $249 HP4 & НРЇЇЇзЇ 
ils Oe boe 4 1 parallel out 
p 
cates = PCMCIA 
4 
лаан, 25,000 eps TOSHIBA 
y! s to 115,200 ее 
Serial / Parallel ud MAC SIM Ms 
PB-11PP-1Mb $199 
2 parallel ports; 1 in / 1 out POWERBOOK 


Upgradable to 16Mb; 25,000 cps 
LOGICAL CONNECTION: 4660 Portland Road NE #108 Salem, OR 97305-1658 Tech.: (503) 390-9375 FAX: (503) 390-9372 
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2233 SAMARITAN DRIVE, SAN JOSE, CA 95124 


Sewing you since 1979 


JDR Microdevices’ 


BUY WITH CONFIDENCE FROM JDR! 


30-DAY MONEY BACK GUARANTEE 
1 YEAR WARRANTY 
TOLL-FREE TECH SUPPORT 


INTERFACE CARDS 


Fast Multi 1/0 Card 

• Includes two NS16550 serial 

ports, one parallel port and 

one game port zn 
* 8-bit 286/386/486 compatible card 
МСТ-АІ0+ "— -————€ 2 
MCT-AIO As above with ane NS16450 ..._.. ....... $49.95 
MCT-IDEIQ« 1DE w/NS16550 compatible serial .......$99.95 
MCT-IDEIQ — IDE w/NS16450 compatible serial ........ $69.95 
MCT-VIO V L Bus IDE and Multi 1/0 card. ............ $99.95 
MCT-IDEFH 16-bit IDE floppy card .......................... $29.95 
MCT-VCFH VESA Local Bus cache IDE controllar . $229.95 
MCT-VSCSI VESA Local Bus SCSI-2 controller ...... $299.95 


VIDEO PRODUCTS: 
VGA Package with 


Accelerator Card 
s 1024 x 768 in 16/256 colors, 

800 x 600 in 16/256/64K colors, 

640 x 480 in 16/256/64K/16M colors 
* 14° diagonal screen; 0.28mm 
* 16-bit 286/386/486 PC compatible Windows 

accelerator card, interlaced and non-interlaced modes 
VGA-PKG-1024N iioii cinnin $459.05 
VGA-PKG-1024 — 0.39mm, 1024 x 768 VGA package .. p 05 
VGA-MONITOR 039mm, 1024 x 768 int. monitor ..... $269.95 
VGA-MON-1024N 0.28mm, 1024 x 768 nor-int. mon, . $379.95 
VGA-MON-17N 17°, 0.26mm 1280 x 1024 non-int. mon. $799. = 


Low Cost Windows 


Accelerator HAC 
• 16-bit 286/386/486 PC compatible; "=" 
supports interlaced and non-interlaced, analog or 
multisynch monitors; VESA software compatible 
* Up to 1280 x 1024 resolution in 16 colors 
MCT-VGA-5000 —. ........................................................ $99.95 
SPEEDSTAR-PRO 16-bit Windows accelerator ......... $129.95 
MCT-VGA-4000 16-bit 1024 x 768/256 color card . $129.95 
MCT-VGA-1000 16-bit 640 x 480 VGA card ............. $49.95 


DEVELOPERS TOOLS: 


POST Code Display Card $79° 
* 285/386/486 compatible 

» Displays Power On Self-Test codes 

* Works when software won't boot computer 
* includes AMI Diagnostics software 
POUDEN ана —  — — (à 


Wire-Wrap 
Prototype Cards 


JDR-PR2 B-bit with LO decode yout. 
JDR-PR2-PK Parts kit for JDR-PR2 decode ... | — $8.95 
JDR-PR10 16-bit with VO decode layout .......... 
JDR-PR10-PK Paris kit for JDR-PR10 decode ........ 
PDS-601 8-bit breadboard with decode ... 
PDS-611 16-bit breadboard with decode ... 


EPROM Eraser $ 


* Quickly and rend erase 
up to 4 standard EPROMs 


* Includes wall plug power supply 
DATARASE 1!................................ $39.95 


EPROM Programmer 

* Programs devices up to 512K bits, plus 
270100, 270101, 270301, 2701000, 
2701001, 2702001, 2704001 & more 

* With 8-bit 8088 & 286/386/486 PC compatible card 

• ZIF socket accepts 0.6" wide DIP IC's to 32 pins 

МО МЕР и ct cn cee pc 95 


—( 


SYSTEM BASICS 


3-Button Mouse 
* Accuracy 290-1450 DP! 
• Opto-mechanical design 


T IHRE "s 95 


JDR-MOUSE:3 ................. 

MOUSE-PAD X Keeps mouse ball free of dirt.. B sn . $4.95 
MCT-GAME Dua! port game card ................ —— .. $29.95 
JSTK-300 MIR „аталын саш e $9.95 
JSTK-500 Pilot-styla Joystick .................................... $19.95 
Low Cost Internal » 
CD-ROM Drive 


• 5-1/4" half-height internal drive 


with 1/2 length interface card Ба 


• 150Kb-175Kb per second, 350ms average access time 
• Includes drive, interface card, cables and manual 


COROM-+........ 22 . $199.95 
CDR-84 МЕС intarnal dual speed CD-ROM drive $499.95 
MCT-SOUND 8-1 sound card... зн .... 9499.95 
SB-DLX SoundBlaster 8-bit sound card . — $89.95 


VIDEOBLASTER 16-bit video card with software ............. $329.95 


5-1/4" & 3-12" 
Combination Drive 5 
• 5-1/4" half-height beige drive "WR 


e Supports 1.44Mb, 1.2Mb, 
720Kb & 360Kb diskettes 


2.88Mb 3-1/2", Beige ................................... $99.95 
1.44Mb, 3-1/2", Belga .................................. $59.95 
1.44Mb, 3-1/2", BACK ................................. $59.95 
FDD-1.2 DU Mun aM | у» еченче нч 
FDD-360 3BOKb: 5-174" BAEK .................................... $523.95 


Preformatted Bulk Diskettes in Quantities 0f 250 


MD2D-8ULK 5-14* 360Kb 05/00 disks w/labels & tabs .$.25 ea 
MD2H-BULK 5-14" 1.2Mb DS/HD disks w/labels & tabs .$.45 ea 
3.5D-BULK 3-12" 720Kb DS/DD disks w/labels & tabs .$.38 ea 
3.SHD-BULK 3-V2" 1.44Mb DS/HD disks w/labels & tabs $.59 ва 


250Mb Tape Drive $169% 
• 286/386/486 PC compatible | 


• QIC-40 read and QIC-80 
raad/write compatible 


* Up to 3.5Mb/minute transfer rate 
• 5-1/4" internal half-height drive 
* Includes DOS backup software and manual 


FDD-2.88A 
FDD-1.44A 
FDD-1.44X 


o0 O-——— ——— — E RS NNNM 1. À 
IDE Hard Drives 
PART # BRAND CAP. SPEED TYPE PRICE 


3-1/2" IDE 
3-1/2" IDE 
3-172" IDE 
3-1/2" IDE 
3-1/2" IDE 


$189.95 
$189.95 
$209.95 
$229.95 
$269.95 


CP-30084 
ST-3098A 
ST-3144A 
CP-30174 
CP-30254 


Seagate IDE 
Drive Kits 


* 16-bit 286/386/486 PC \= ж 
compatible card 


* Includes hard drive 


Conner 
Seagate 
Seagate 
Conner 
Conner 


« 16-bit controller interfaces мұ 
two hard and two floppy 
drives 
HDKIT-80 Kit with 89Mb ST-30S6A drive ................ $209.95 
HOKIT-130 Kit with 131Mb ST-3144A drive .............. $229.85 
HDKIT-210 Kit with 214Mb ST-3243A drive .............. $269.95 


Toll-Free Fax Ordering 
800-538-5005 


TERMS: For shipping & handling include $5.00 fer graund & $7.50 fee nir. Orders over 1 Ib. and foreign orders may require additional shipping charges—contact. 

amount. CA residents mest laciude applicable sales tax. Prices subject to Change withaet notice. We are nat responsible for typegraphical errors. We reserve the right to mit quantities 

and to sobstitute manufacturer. All merchandise subject (0 prior sales. A full copy of our terms із available upon request. (tems pictered may only ba representative. JUN, live JOR 1090, 

JDR Microdevices, and the MCT logo ara 8 registered trademarks nf JOA Microdevices, lac. Modular i Circult Technology ls a trademark of JOR Mice cnt. fac. Copyright 1993. JUR MICRODEVICES. 


UPGRADE COMPONENTS 


Dynamic RAM 
PART # SIZE SPEED ТҮРЕ PRICE 
41256-80 256Kx1 BOns DIP $2.39 
1MB-80 1Mx1 8015 DIP 594.99 
41256А98-80 256Kx9 B80ns SIMM $14.95 
41256А98-60 256Kx9 6з SIMM $16.95 
421000A98-80 1Mx9 8з SIMM $49.95 
421000A9B-50 1Mx9 609 SIMM $59.95 
424000A9B-80 4Mx9 80ns SIMM $159.95 
424000A9B-60 4Mx9 60ns SIMM $179.95 

DUE TO CURRENT MARKET CO А, NS, 

"ALL FOR CURRENT DRAM PRICES 

Math Co-Processors intel. 
PART# SPEED PRICE PART # SPEED PRICE 
8087-2 8MHz 129.95| 80387-SXP <25MHz 74.95 
8087 SMHZ 89.95 | 80387-DXP <33MHz 79.95 
80287-XL 12MHz 74.95 | 80487-SX — «25MHz 369.95 
OverDrive Processors 


ODP486-SX20 For 20MHz 4865X OverDrive socket . $299.95 
00Р486-5Х25 For 25MHz 486SX OverDrive socket . $359.95 
00Р485А-0Х25 Replace 25MHz 4860X w/SOMHz 0X2 . $359.95 
ODP485R-DX33 Replace 33MHz 486DX w/66MHz DX2 . $529.00 
ODP486-DX33 66MHz 486DX2 for OverDrive socket ... $529.00 


MODEMS & FAX 


14,400 Baud 
Internal Fax/Modem рє 


‚ 14,400,/12,00/9600/4800/2400 M 
baud modem & fax . 

• Full Hayes command set 
compatibility 

» QuickLink Il communications software 


MCT-1441F+ 14,400 baud internal fax/modem ..... $149.95 
МСТ-241 2400 baud intemal modem with s/w . $49.95 
FAXM-SWITCH Connect fax/modem/phone on 1 line $89.95 
FAX-SWITCH Above without modem connection .... $59.95 


MOTHERBOARDS 


VESA Local Bus | 
4860Х Motherboard $598 


e 33MHz Intel 804860Х or 
66MHz Intel 80486DX2 CPU 


e Uses 256K x8, 1M & 4M x 9 PB 
60ns SIMMs (ØK installed) M 


* ZIF CPU socket for upgrades E 
* Eight 16-bit expansion slots & 


* MS-DOS, Windows 3.1, DESQview 386, Novel NetWare 
and OS/2 compatible 


MCT-M486VL-33 33MHz 486DX VESA local bus .... $599.00 
MCT-M486VL-86 G6MHz 4850X VESA local bus .... $899.00 
MCT-M466EV-66 66MHz DX2 w/VESA & EISA bus $999.00 
MCT-M3863X-33 33MHz 3865Х ............................. $129.95 
MCT-C386-33  33MHzcache 386........................ $249.95 
MCT-C386-40 — 40MHz cache 386 ........................ $299.95 
МСТ-М4865Х-33 33MHz cache 4BBSX ................... $449.95 
MCT-M486-33 — 33MHz cache 4850Х................... $549.00 
MCT-M486-50 — 50MHzcache 4860X ................... $799.00 IB 
MCT-M486-66 66MHz cache 4860X2 .. ..... $849.00 ME 
LITHIUM-6V 6 volt lithium Аы 910.95 


оя Masc ун 
d = - 


PC EDITION AND 
COMPONENTS EDITION 
AVAILABLE NOW! 


‘Local 408-559-1200 
BBS 408-559-0253 


pur Sales Dept. lar the 
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ST COAST MIC кынкы 
INCORPORATED opera ee 
4901 Morena Blvd. Suite 903 • San Diego, CA 92117 mci © 


I. 1-800-581-6040 45 E- æ 
1 ж—— VIDEO CARDS î ye CONTROLLER 


-Pramita ОСАЛ. АВ, ET x 
SAM in adi un as Their 154205454, SCS! Controler .... я 
populat-seling SpeedStar board has won numerous awards КОЙСО PC Magazine 
Awards #1 Video Accelerator. Thernew Sieaith and Viper are truy the cing t or pep ppm. 8 
edge in true color, 24-bit video technology. Five year limied warranty, unkmied “WEAG-VLB, pg ge ЖАНЫ. СПИНАЛ. o EE 096 


lechewcal suppor 
5р%ю0$м24к ISA, max, 1C243788 №, 72MHz, 244, 16,7 ті. CHOM: $129 Sa MOTHERBOARDS 
VU Bus, 10 nd Werk, М8, 167 ML Colera, TaN. $128. С 


TAPE DRIVES «С сонс. УСО, 102407881, 120071004 абсо... 8108 CYRIX-ISA — CYRIX-VLB. INTEL VESA LB 
GlestbProVii  VL-Bua, $3 926 chip, 1М8 VRAM, 12801024104... $258 dn 3 4BEDX2/56 VLB ......6600 
Conner 250 With Таре ............8148. үрөдв —— Vi-Rus, 74MHz, 28 УНАМ, Woltoc& P9000, to ion. CAD: зү! төөчө ч DR TRA 
Colorado Jumbo 250.....................$158 МАМАН. PM УА | ТС AMDX VLB WO cpu $119 
Ста Logie SYGAVLB WO Not Upgrade... BP 486SLC2/66 -IBM 486SLC2/66 У.В. E 
Der MEMORY «ЖИ te SVGA АВ V2, MB Upgrade. E 1 а ла B Sipis: 2. VL, 65А 


CALL FOR BEST PRICE • ALL SPEEDS + OTHERS AVAILABLE = SPECIALS ———RÓ Landmark 15321 Landmark 15307 — 


IBM-PS/2 72 PIN SIMMS SIMMS/SIPPS MAXTOR FAX/MODEM HARD DRIVE 4860X VLS WO cp $119 


BOTO TASAIDE HO СУС 144 rt. weotwarn Това - 1 Gaby 
memo ERG 5078 POM bal 80 o S148 МИТЕ. .- SSR re ae И, 


б pt. 83517-33 we 
an — IDE HARD DRIVES co eS eat 


CD ROMS — —«W. cx nm. ak... I NOTE BOOKS ж 


MITSUN; 5998. : [BM Thinkpad Toshiba 
7 00007 irk, 2590s, 350K EP traydoeding, mufiossium, 15 ba cart... S189 y d a: atk 
ЕХО int double speed, ze йан ко" a I 700 700C 720 4500 — PCMCIA 


TOSHIBA - Seagate WING دنہ‎ SES Ф 2.5259 144 FEY 
Pees [ [b 1 К TER in, Heza 5969 
US Особе ОРОМ тыйым wtb Th тесе SE 5) б تج‎ ЎЎ Wis Vie робо cond card aud 


OVERNIGHT SHIPPING * $8 on 1-216 packages 20% Restocking fee on refunds within a0 days + No — 30 day Warranty replacement only « Ай prices final « Prices subject io change 


The Perfect Back-Up 
For An [Perio t World 


Accidents don’t happen in perfect worlds. In this world, it’s no accident that VALITEK 
is your best bet for Back-up. 


VALITEK invented the parallel/serial port tape drive in 1989 and continues to build drives as though your 
business depends on it. With sizes and models ranging from 320 MB to 5.0 GB, there’s no safer, simpler, 
smarter tape back-up drive anywhere. No installation. No controller cards. No pre-formatting tapes. The 
very FIRST true Plug & Play tape back-up drive. 


Call now for our full line of products including our 128 MB 
MO drive and our BRAND NEW 1.5 HP mini و‎ düvel 


Th T e V Wo! j "lad wid б Leade 2] e in Pay ral 


lel/Se eri Til. 


VALITEK 


100 University Drive, Amhert, MA 01002 
CALL: 1-800-VALITEK or 413-549-2700 
FAX: 413-549-2900 BBS: 413-549-7560 


258 BYTE MARCH 1994 Circle 308 on Inquiry Card. 


Circular Polarizing Filters 
The Ultimate Glare Control 
And Contrast Enhancement 
Technology 


We Stock the 


Polaroid's C-P Filters for computer monitors fea- 
ture a two-layer circular polarizer and multi-layer 
Optical coatings to provide the ultimate technol- 
ogy for glare reduction and contrast enhance- 
ment — the difference is immediate and dramatic. 
Because of the very efficient ambient light trap- 
ping properties of circular polarizers, i 
CP-Filters suppress up to 99% of unwanted 
reflected light and are as much as 14 times more 
efiective than other filters in improving contrast. 
Most models also include an electrically conduc- 
tive coating that eliminates static and reduces up 
to 98% EMI for electric field radiation. 


Polaroid produces a full range of optical qual- 
ity anti-glare filters in glass and triacetate to fit 
most 9"-21" monitors. 


Polaroid Corporation, Polarizer Division, 
N2, 1 Upland Road, Norwood, MA 02062 
1-800-225-2770 Fax 617-446-4600 
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Largest Selection of 


PCMCIA Cards and Drives 


Over the PCMCIA Cards 


last year Flash 
we've be- « SRAM 
come а e DRAM 


» OTP e LAN/Ethernet 
«VO « FAX/Modem 
e‘ EXCA  - Disc Drives 


leading 
source for We resell the SCM Flash Filing System 


corporate 
America's 
needs for 
PCMCIA 
cards and 
drives. 


PCMCIA Card Reader/Writers for PCs 
• Internal • External  * Type І, 1, Ill 


Computer Modules, Inc. 

2350A Walsh Ave. 

Santa Clara, CA 95051 
Fax: (408) 496-1886 


For the best in pricing call Tel. (408) 496-1881 


T», 
"é 


у 


® Full-featured, Network-ready. Fully DDE compatible! 


| Supports most popular symbologies, bar code printers 


and databases 


Interactive and automatic printing tools via Windows, 


not DOS. 


| Full design capabilities; Full Windows implementation. 
| Variable graphics (WYSIWYG) | 


Mayer Automation Group « Dnision of Mayer Electric Supply Co, Inc. 
3405 4th Ave. So., Birmingham, AL 35222 » (205) 583-3500 « FAX: (205) 323-0886 
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GMM Sync4/CCP™ | 
High Performance 16 MHZ 16 bit CPU. 


80X86 code compatible. 

* A Sync/Async Ports / RS232, RS422, RS485 
(2 Seriol Ports with Full Duplex РМА}. 

* Uses Zilog 85C30, 85230 SCC chip. 

» 512K Dual Ported Ram (STD) "n 
2 od MED Pel cn: р. A ! 

* Bk, 16k, 32k, 64k Window Size mabe). ISA, 
8 Software Spas s Wi Supr erui Lute 
Interrupts. OEM and Dealer 

** Two Port Com, CoProcessor olso available Inquiries Welcome 
(СММ Sync2/CCP™}. 


Other PC/AT & PS/2 8530 based products available.‏ س 
cmm= st i‏ 
Fax (714]752-7335‏ 714]752-9447( : 


GMM Research Corporation 18092 Sky Park South - Unit E, Irvine CA 92714 
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CONTROL 
FROM ONE KEYBOARD & MONITOR 


MI а | ' ' R) 


COMPARE QUALITY 
AND PRICE PERFORMANCE! 


* Save Space, Cut Costs & Centralize 
Control with 100% Reliability 


* "Plug and Play" Any Mix of PC/ATs 
& PS/2s; Supports Ali Video 


* Desktop or 19" Rackmount Models 
for 2, 4, 8, 16 PCs, Expand to 64 


* Keyboard Emulator for Error Free 
PC Autoboot and PC Operation 


* AUTOSCAN™ to Monitor All PCs 
* MouseShare™ for PS/2 & Serial Mouse 
* Remote Áccess up to 150 Feet 


* Thousands in Use Worldwide 
GSA Schedule for US Fed. Govt. 
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RARITAN COMPUTER, INC. 10-1 Ilene Court, Belle Mead, NJ 08502 Fax (908) 874-5274 
30-DAY MONEY BACK GUARANTEE FULL 1-YEAR WARRANTY 


eBit’94 Booth #014B09 
Germany - Elsner Computertechnik, Tel: 49-521-889877 Fax: 49-521-889925 
Japan - Proside Corp., Tel: 81-3-3254-6131 Fax: 81-3-3254-6134 
The Netherlands - Artelcom B.V., Tel: 31-1-442-3313 Fax: 31-10442-3443 
United Kingdom - Kemitron LTD, Tel: 44-244-536123 Fax: 44-244-531043 
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FRAME RELAY, X.25, SDLC, HDLC, BSC on the PC 


Sangoma provides synchronous support for PCs that is cost 
effective, rock solid, full featured and easy to use. 


e Coprocessor based support with universal PC interface. 
e Frame Relay: ANS! T1.617 Annex D, automatic 
congestion control 
• X25: CCITT 1983 and 150 8208, 255 Logical Channels. 
e HDLC: LAPB or NRM, ISO 7776. 
e SDLC: Primary & Secondary, multiple addresses, 
e Line speed: 180 kbps (full-duplex), 84 kbps (half-duplex). 
* Test programs, built in datascope included for 
easy debugging. 
• High level interfaces for DOS, Unix, Windows, 05/2. 


Tel: (905) 474-1990 (800) 388-2475 
Fax: (905) 474-9223 
7170 Warden Ave., Unit 2, Markham, 


YOUR COMMUNICATIONS LINK Ontario Canada L3R 8B2 
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Rhetorex 
Voice Processing boards 
make CTI a i 


If you’ re asking ' "what's 
СТТ?” you're missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli- т; 
cations to the telephone - 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex.™ 

For the best value in CTI technology—from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform- give Rhetorex a call. And start making 
CTI a reality today. 


RHETOREX 
Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are trademarks of Rhetorex, Inc. 
All other trademarks belong tu their respective owners. © 1993 Rhctorcx, Inc. 
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LET YOUR COMPUTER DO THE TALKING! 
ated — E Automated Attendant 


integrates major voice/ fax applications plus E Unlimited Audiotex 

program control into one full-featured high B Voice Mail 

performance softwarc. PC-AT/386/486 based. 

Menu driven. Easy to use. Full support for u Talking Yellow pages 

Rhetorex, New Voice, Dialogic, Bicom, Pika, 

TTI and Intel voice and fax hardware. Supports Ш Telemarketing 

dees ر ي‎ i А 

Hardware + Software Kit , „ M Fax Mail 

bem Demand Der BIB-368-1566 of 818-368-8848 И Fax-on- d 

SiomaTech vare E Fax Broadcasting 
el: (818) 368-61 (818) A Date/Party lines 


10801 Bismarck Ave., Northridge, CA 91326 USA 
(Resellers/Dealers/OEMs/Private labels are welcome) Mf Int'l Call Back 


Au IT Ra At ALTE 
vi 1” iy ы b " $ 
Let our.. 
Voice Mail 
л Call Processing 
^ Fax-on-Demand 
Systems db your talking. Complete volce 


processing systems start under $300. 
a МЕ 


i ] Ч 8 ы L | 6 А P = Á " . Be T M 
o Demo ($10) 522.3800 1 FAX (510) 522-5556 
TALKING TECHNOLOGY, INC. JI) 


Prices tubet fo Change eiio notice 


es A ie. 
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LanFax/V Network Fax Server 
With Internal Hard Disk 


Single or Multi-line 
Fax-on-Demand 
ASCIl or graphics 
Fax Broadcasting 
Auto Fax-routing 
No dedicated PC's 
LAN independent 


г 


А4 ГЫП 


USA Tel. (910)452-5600 Fax (910)270-2571 
Europe  Tel.(431)79 617181 Fax (+31)79 618092 
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676 соде оп PC 
Burn DOS in ROM 
PC Compatible 


KS-2 XT equivalent V40 CPU card S139 - qi 
Options: PCMCIA, 1M ram 512K rom, 256k NV sram, 
З ѕепаі 2 parallel, dock, modem, A/D, LCD. keypad. 
KS-7 AT equivalent V53 CPU card S269 - q1 
Options: PCMCIA, 4M ram, 2M rom, 512K NV sram, 
5 senai З par, dock VGA, keyboard, flop, modem, A/D. 


KI L A 303-444-7737 Fax 303-786-9983 
Boulder Colorado 80301-2842 USA 
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Rackmount Solutions 


RACKMOUNT COMPONENTS — QTY 25 PRICING 


Rackmount Chassis 19x7x17 $183 
Rackmount VGA Monitor $531 
Rackmount Monitor Shelf $113 
Rackmount Cherry Keyboard Drawer $200 


RACKMOUNT PLATFORMS — Oty 1 Pricing 
AMS4860X2-66 EISA $1593 RMSABSSX- 33 $915 
RMS486DX-33 $1136 AMS386SX-33 $665 


RACKMOUNT CHASSIS – 15 Models up to 20 Board Slots 
SLOT CPU BOARDS — EISA/ISA 486, 486SX, 386, 3865X 
RACKMOUNT MONITORS ~ Super VGA & Monochrome 
RACKMOUNT KEYBOARDS ~ High Quality Cherry KB 
RACKMOUNT SWITCH - Video/KB up to 12 CPUs 
RACKMOUNT CABINET — Modular from 21° 10 96" high 


Exclusive Intemational Distributor Program now Available 


VW WALLEY 
TECHNOLOCY INC. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 


PC-based Solutions for l 
Industrial Automation 


e industrial PCs & Workstations | 
e Enclosures and Card Cages 
e 486/386/286 CPU Cards 

* RAM/ROM Disks 

e Industrial YO Cards 

e RS-232/422/485 


1-800-800-6889 
1-408-245-6678 in CA 
Fax: 408-245-8268 
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Data Acquisition 
for Notebook PCs 


* High-speed, PC parallel-port connection 
* 2-chD'A & 16-ch, 100-kHz A.D 

• 32 digital NO 

* 16 high-speed digital inputs 

* 5counter/timer channels 

* ACor battery operable 

* MS Windows graphical software 


i Ж" ы. „== | m 
MC D! 
СА NE [| thee mor? approx h to mitram rto * 


lOtech, inc. = 25971Cannon Rd + Cleveland, OH 44146 


(216) 439-4091 + Fax (216) 439-4093 


ку. з= 
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FREE, 288 PAGE 
DATA ACQUISITION CATALOG 


AND REFERENCE GUIDE 
` [BM PC/XT/AT, PS2, MICHOCHANNEL 
COMPUTERS AND COMPATIBLES 
A/D Boards 
"Signal Conditioning 
Communication 
РС Instruments 
‘Scientific Software 


METRABYTE 


A Q0Q uU! 9$ LT а о м 


D ATA 
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DAP 3200e™ Data Acquisition Processar™ 
Analog 1/0 to 330K samples per second | Digital Signal Processing up to 16 MIPS 


Digital [/O to 2M samples per second 

Up to 512 analog inputs on one DAP 20-32 MHz DSP with up to 96K SRAM 

Up to 128 digital inputs/outputs DAPL™ Operating System 

12-bit or 16-bit resolution ADCs * 100+ standard commands "ROSTAR 

FFT and FIR-filtering with on-board DSP | e Cage commands in C =——у 
[,АВОЕАТОШЕ5] 

2265 116th Avenue NE 

Bellevue, WA 98004 


10-24 MHz CPU with up to 4M DRAM 


CPU: i186 or i486 


Send for FREE catalog and demo diskette. 
206-453-2345 / fax 206-453-3199 
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TP208 Bbits 20MHz 
COMPUTER-CONTROLLED 
MEASURING INSTRUMENT 


OFTWARE. two 
tmeter, transient recorder, 


uisition S 


ompiete measunng instrument! 
ol 


HARDWARE H bits 2x20 MHZ input range 20 mivolt. 80 volt, signal genera- 


L] 
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1.10). Data ac 


8 STORAGE OSCALOSCOPE - 
: E SPEC TIM AYVALTZIEA 

"1 VOLT HEE TEN 

© TRAWSIENT RECORDER 
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ISA siol of the computer. Now you have a 


CALL for FREE demo diskette and 
Information NOW 
COMPLETE SYSTEM $998! 
TIEPIE engineering 
Tel: (31) 5106 9238 Fax: (31) 5106 9704 
Battenserreed 2, 9023 AR Jorwerd 
The NETHERLANDS ` 
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The Classic Color Trasportable PC 
e Available in 486-33/50/66 system or in a SKD enclosure 
• Build-in 10" color SVGA SONY Trinitron monitor 


° 6 Slots with 3 full 3 half arrangement 
e 2x 5.25" DD and 1 x 3.5" HDD bay 
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Trans 2000, inc. —— 
11558 E. Washington Blvd. Suite A, Whittier, CA 90606 
Tel: 310-908-6814 © Fax: 310-908 -6819 
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6: а E » - =< € 22 E T | 
ч КЄШЇП E WP |, CD SYSTEM | 
Including a Philips CDD-52 1 write once drive, | 
SCSI interface card, cable, software for CD- 
ROM and CD-Audio and 5 blank discs. 


AA mE mm a P| 
ree © COMMA. 


ы чаш” A. ЧО 


z- | 
“COMPLETE SYSTEM 
PRICE $6495 


214-380-0126 
FAX 214-380-4506 


2CD-ROM, LLC | 
4819 Keller Springs Rd. 
Dollas, TX 75248 

ies | 
Circle 290 on inquiry Card. 
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Disk & Optical Drives ө Diskettes/Duplicators 


SCSI = IDE # FLOPPY 
SERIAL * PARALLEL 


(Hi- Speed) (Bi-Directional) 


Host Bus Adapter/Controller 


Standard (7 SCSI, 2 IDE, 2 Floppy, 2 Serial, 1 Parallel). . .$175 
Enhanced (7 SCSI, 2 IDE, 4 Floppy, 4 Serial, 2 Parallel). . .$195 
Price includes cables, software & complete documentation 


до novus Control Concepts, Inc. 
8500 Executive Park Avenue 
VISA Fairfax, Virginia 22031 
Tel: (800) 922-9259 Fax: (703) 876-6416 


SL e 
PS/2 50 50z 55sx 60 70 80 P70 


INTERNAL DRIVES - May be used as a high fpi replacement or to co-exist with original IBM drive. 
Compatible with 005 3.3 106.2, OS/2 2.0, 2.1 and Novell. includes IDE or SCSI-2 microchannel controller, hard drive, 
mounting kit, ribbon & power cable, manual, hardware, and free technical support. 
b, 15ms, Internal Seagate IDE Drive Kit 
, 15ms, Internal Maxtor IDE 
$479/$499 
$549/S626 


, 8.5ms, Internal Maxtor SCSI Driva Kit 
, 9ms, Internal Connor SCSI Drive Kit 


PS/2 Model 25, 30, 30-286 | Birra scsi dives mabin tom 2s mb 0 20 gà. | 
42mb/106mb Hard Drive Kit 189/$253 rin Ј 
125mb/245mb Hard Orive Kit Ee m реу aah 7^ Ar nbi ee EL 


Gener: al Te МЧ КҮҮС 1 Year Warranty - 10 Day Money Back Guarantee 


сор 
1-600-611-5010 -@ "io Tel, mE 38 EIE 


onkoma 


Fox: (516) 981-5038 — "av 11779 EST, Mon-Fri 


Cali for your FREE Catalog today! 


Circle 284 on Inquiry Card. 


Victory Printing Disk Factory 


800-727-DISK (3475) 


* Automatically loads, formats, copies, 
verifies and PRINTS THE LABEL on 
3.5 & 5.25 diskettes! 

e Designed for use with a network or 
any application for distributing data. 

* Perfect for serializing or otherwise 
identifying specific diskettes. 


- | j : 
Victory Ку” » 
Enterprises 

323 West Anderson Ln. Suite 3-300 
Austin, Tx. 78753 

(IDJAH Fas (5121 450-0869 


Circle 271 on Inquiry Card. 
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Disk & Optical Drives « Diskettes/Duplicators 
Increase Speed & Fix Problems! 
| Vue — Ti 


Active Diagnostic 


ул. 


Ph: 510-471-6442 3101 a Rd. 
Fax 510-471-6267 Union City, CA, 94587 
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AX 1000 DISKETTE DUPLICATORS 


RAPID REPRODUCTION 
Simple Fast Smart Reliable 


Formats,copies 


eed 
rd. 
to 180 1.44 
hr 
,000Diskette 
e Cycle 
liable Teac 
jves 
ear warranty 
cept drives) 
Day warranty 
drives 


| Disks/hr. — | 360 | RLMIE: E ае | 180. 


6-4 -Y ud MAT IC 


TECHNOLOGIES 
CORPORATION 
4995 TIMBERLEA BLVD., UNIT 9 
MISSISSAUGA, ONT. L4W 259 
TEL: (905) 602 9270 FAX: (905) 602 9279 
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Popular 
Space-Saver 
Keyboard 


$98.00 


Saves 60% desk space. Foot- 
print 27.3 x 15.2 cm. 100 full- 
travel tactilly responsive keys. Standard left-right spacing for easy бей) 
үнү IBM XT ^ AT PS2 == =; language versions available. 


yr ма эе тч TS E Erw, & а 155 Avixtian Bh. ac a VA 22602 


Tel 1-703-662-1500* FAX 1-703-662-1682 


- VISA, MC, AmX - Auto-FAXed Specs FAX 1-703-662-1675 


Now with 
‘Trackball (оо: 8 


Elma offers high quality industrial ruggedized 
keyboards, Features include: 
e 19” rackmount keyboards 
Take 1 U or 1.75” space 
Over 25 models to select from 
Available in full travel and membrane types 
IBM PC XT/AT, PS2 compatible 
US and International versions 
Spring-lock front panel 
8mm, 2 button trackball with serial output 


Call Elma at 510-656-3400 


ELM 


Elma Electronic, Inc. 
44350 S. Grimmer Bivd. 
Fremont, CA 94538 
Tel: 510-656-3400 

Fax: 510-656-3783 
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Desktop Video 


Motion Capture VGA-TV ^ 


ЫЯ Pn А | _ е 


* Capture video to AVI fle • Supenor ant-fücker filter 
at 320 x 200 10-15!pe * TV & Monitor display 
* B, 16, 24-01 color 
* DOS & Windows support * Windows 
e S-VH5 & Composite input * PAL/NTSC switch 
| «Free development kil . Нойг. Over/Under-scan switch 
H a US ; 200 > Presenter) 


sd RESEARCH LABORATORY 


Capital Automation Inc. 


International inquiry: 


simultaneously 
* RGB. S-VHS & Composite output 
support 


Notebook Expansion 
The Easy Way 


LapStation Expansion 
Systems and 
CabieMate Port 
Replicators let you 
attach any desktop 
peripheral or PC 
enhancement card 
to your notebook in 
one easy step. 
Models with one to 
seven slots and bays 
support most popular 
notebooks. 


сезуу ouo 


The Portable Peripherals People 


1214 Wilmington Avenue / Satt Lake City, Utah 84106 
(801) 466-9797 FAX (801) 485-6204 Toil Free (800) 866-9797 
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» Model J: 
For project 
design 

» Model CFX: 
Universal Fax 
computer 


Programmabilit » Very easy-to-use 4GL for different Infor- 
mation processing 
» Development System on VGA PC for 
downloading the applications 
e DOS file system compatible 
e dbf, wki, pex, bmp, txt, etc. 
compatible 
| 95232, Modem, Fax, Infrared, Radio fre- 
quency links available 


| Very reasonable 


DIALOGUE TECHNOLOGY CORP. 
2nd FI., 38, Ching Shing Rd., Wen Shan District. 117, 
Taipei, Taiwan, R.O.C. 

TEL: 886-2-9327680 


Viu = 
VISA Tel.: 1-704-596-6120 Int'l Tel.: (852) 402 1165 
Fax: 1-704-596-9595 Int'l Fax: (852) 415 2739 
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FAX: 886-2-9317814 


Circle 288 on Inquiry Card. 
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STN Color or Monochrome | 


P1 ZORE | DATALUX introduces its new high quality, high brightness color 
pi LCD monitor in the same case as the popular Monochrome version. 

۰ 640 X 480, 256 Colors, VGÀ compatible, 2 CCFT backlights 

* Driven by ISA Bus Controller Card, no external power supply, optional CRT output 

* Adjustable desk stand, folds for wall mounting or portability, 1.75K g weight 

* 197 X 147mm display (9.4 inch diag), non-reflective glass face 

* Contrast ratio of 15:1, 200ms Rise and 150ms Fall time 


DT | Monochrome version 640 X 480, 64 gray shades. 

| f FJ | Wide viewing angle. 

М 

• Mobile/Industrial model sealed against spills and splashes in rugged drawn aluminum 
housing with optional swivel mount. 

* Touch Screen Version. Capacitive technology. Provides high resolution, fast response, all 
ач а ч ma optically clear sensor. — with built. 4n controller and software. 

| iA LA 


тет (all | Tol RO | | / V. à; T JX 


mm m s ПТП Tel: 1-703-662-1500 


FAX: 1-703-662-1682 
155 UE M, » eres 22602 


AutoFAXed Specs: 1-703-662-1675 
Circle 254 on Inquiry Card. 


"true colors shine 
through" 
when you advertise your 
computer products in 
BYTE's 


HARDWARE/SOFTWARE 


SHOWCASE 


our newest, affordable, 
4-color advertising section! 


Ld 


Call for more details: 
(603) 924-2695 
or (603) 924-2598 
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"High speed scan rate at a fraction of the cost’ 
Introducing our DWC Analog Controller only $269 


Hardware; B isolated 10 bit analog Inputs • 4 analog outputs • 2 
optically isolated digital inputs * 2 i&olatad 3 A relay outputs ,* 2 
transistor digital outputs • on board RS4BS • 8K extemal RAM • 64K 
EPROM program space 
Software: Programmable with IBM XT/AT/186/406 compatible and "ЖШ 
EPROM programmer or the СМС Programmers Development System = al tne 
uso DWC Ladder Logic Compiler ot our now DW 'C' Kopie: Зур mal 
ms o Softwar system Includes functions for all 

available пула UO 


includes example software * also 
Digital Controller $154 Real Time С 
Network Node $199 Ladder Logic Compiler 
Operalor Interface. $259 ProgrammersDevelopment System — S785 


with remote VO networkable | Yor аң devices _ | 
ыш? MA sete a services "s mm | 
1-800-668-2707 tel; (519) 850-0637 fax; (519) 650-1602 | 


DAVISON s WORTH. 


с O R P O R A T |! 
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| Fill ALL of your EPROM, PLD, GAL, FGPA, MPU, TIL... | 
| programming and testing needs with one unit! 
| Supports virtually ALL 
| programmable devices. 
| Supports DIP, PLCC, QFP, 
SOP, PGA ... up to 256 pins. 
| Gang programming 
option for production. 
| Free software updates via BBS. 
| Algorithms approved by IC 
manufacturers. 


HI-LO Systems TEL 1 (510) 623-8860 
CR GRIMMER BLVD., FREMONT, са 4538 FAX (510) 623-9925 


= ` Circle 269 on Inquiry Card (RESELLERS: 270). 


Save time. Save money. 4 

Our wide range of C-programmable miniature 

controllers are ideal for control applications, data 7^ 

acquisition, and test and measurement. Compact and low in price - 

(the Little PLC™ above is 2" х3” and $195), these controllers are programmed with 
our easy-to-use Dynamic C™ development system. Our controllers feature digital 
VO, ADCs and DACs, relays and solenoid drivers, RS232/RS485 serial ports, banery- 
backed memory and time/date clock, LCDs, keypads, enclosures and more! 


. 1724 Picasso Avenue — 24-Hour Information 
| Davis, CA 95616 
! ^ 916 257.3737 

916.753.5141 FAX 
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3480/3490 & 9-Track Tape Subsystems 
1/4" DAT 8mm Optical 


Windows Software Now Available 

* Tape Backup and Restore 

e Make Your Own CD ROM 
with our CD ROM Maker 

* Optical Storage from $995.00 

* Fujitsu Quality Drives 


CALL 1-800-938-TAPE 
Get The Very Best For Less 


Service 916.753.0618. 
Call from your FAX and 
follow the instructions. 


Laguna Data Systems 
7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 * Fax: (702) 254-0910 
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619-571-5555 

FAX 619-571-0982 

Europe (+44) 734-891891 
Europe FAX (+44) 734-891897 


Overland Data 


Your best choice for 1/2 inch 
tape solutions since 1980. 
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Saaevative 
Storage 
Fecehnaelogy 


We make tapes work like disks! 


TAPEDISK software tums your SCSI tape drive into a DOS "disk? 
Assigns a DOS drive letter to your tape drive! 
Works with DOS, Windows, and Windows For Workgroups! 
Full use of your investment - Use your expensive tape drive all the 
time, not just for infrequent backups. 
Easy to use - Easy backups make for frequent backups. 
Now save valuable data to tape as easily as saving to disk. 
Direct data access - Read your data directly from tape. 
No need to restore data to disk. Save data directly to tape. 
Supported tape drives 
HP pes me en Pythor/T urbo $ USD Ов 
249. 


JetStore Python-WangDAT-Exabyte-Sony 

Referenced  Legacy-WangTEK-Tandberg 

-——— Colorado PowerTapoe/DAT - others. 

Denmark Distributor 

Vitek Danmark Voice:+45 46 49 25 61 Fax:«45 45 49 20 90 
Nordic Countries (Norway, Sweden, Finland) 

Tandberg Data Service AS +47 22 95 1351 Fax:«47 22 95 13 55 
USA and Other countries 


TAPEDISK Corporation 


800-827-3372 Fax:715-235-3818 
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Desktop 9-Track Tape Subsystem 
#1-selling 9-track system on desktop. 


Qualstar's low cost 1/2-inch 9-track Streaming 
tape systems bring full ANSI data interchange to 


freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1600 or 6250 BPI capability may be used for disk 
backup as well as data interchange. 


" Call us today! For details and 
U A La TH R Phone (818) 882-5822 
9621 Irondale Ave., Chatsworth CA 91311 


(01989 Qualstar Corp. 
All product and company names and trademarks are the exclusive property of their respective owners. 


Circie 265 on inquiry Card. 


Teleform Automates Forms Data Entry 


Eliminate data entry, 

reduce response time and turn 
fax machines and scanners 
into data entry 

terminals. [ME ee: 
* Recognizes hand print, machine print and marked circles 

* Creates forms optimized for recognition 

e Stores information in leading databases and spreadsheets 


e Includes editing and verification system (Call today 800-659-8755 
* Broadcasts blank forms by fax , 


* Single and MultiUser versions available C агаш es oftware 


an ee Lo X / 
531 Stevens Avenuc, Bldg. B 


TE LE O; 272 Solana Beach CA 92075 


Version 2.0 TOR WINDOWS Phone 619/259-6444 » Fax 619/259-6450 


Circle 311 on Inquiry Card. 


The first printed circuit- 
board program for the IBM 
PC, and stili the first choice 
for designers of 2-sided 
PCBs, occasional users, and 
educators. The program's 
features include unmatched 
ease of use, continual 
design-rule checking, auto- 
matic pad shaving, trace 
fllleting, soldermasks, and 
silkscreen. smARTWORK 


smARTWORK PCB Software with autorouting is $895 


Wintek Corporation 
А ТЕЕ ® or Sou Street 
Lafayette, IN 47904 


(800) 742-6809 


30-day money-back guar- 
rantea. Call (800) 742-6809 
or (317) 448-1903. 


| International M 

Sell your computer productis% 
growing markets today! — 

| REACH 78,000 LATIN AMERI 

| BYTE READERS | 
Now you can advertise in 1, 2, or V 
all 3 Latin editions of BYTE: 


| 


BYTE Mexico 
BYTE Brazil i 
BYTE Argentina 

Give Liz at Global Ad-Net a call to 


info: 603-876-4311. 
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IBM AT, PS/2 or Macintosh, giving your micro the 


to order: Fax (818) 882-4081 


($495 without) and has a | 


Computer-Based Instrumentation 


Free 1994 catalog of hardware and software for computer- 
based instrumentation. Features instrumentation software for 
Windows, Windows NT, Macintosh, UNIX, and DOS, 
including LabVIEW, LabWindows, and the new 
LabWindows/CVI. Describes IEEE 488.2 interfaces, plug-in 
data acquisition boards, VXlbus controllers, and signal 
conditioning accessories. Customer education classes also 
detailed. Includes tutorials and glossary. 


National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 


Circle 262 on inquiry Card. 


dBASE Data Entry 


pp 


SI] o [sz] | | ro. 
_ 8 سے‎ 
TR 


The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERWISE. 


302 N. Winchester * Olathe, KS 66062 
913-829-0600 * 800-255-3739 • FAX 913-829-0810 


Circle 253 on Inquiry Card. 
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FAST LOAD =~ 


FILE-WISE DISK SPEED UP 
"BEYOND DISK CACHE ! BEYOND RAM-DISK ! 


ill Keeps files you specify in E/XMS for ultrafast access OMEGA POINT, Inc. 

m Works alone or to speed up existent cache/RAM disk 25 Birch Rd. Framingham, MA 01701 

п vier da d m qo тетот TEL (508) 877-1819 

0 , butare access Ў 

I Unlike RAM disk, no need to copy files / reconfigure FAX (508) 877-0915 
applications, no E/XMS wasted on granularity slack 

Il Reduce LAN traffic. Speed up DOS / WIN. Uses < 5k 

ш Price: $49 VISA, MC, AMEX 


Scientific Graphs and Statistics 

Advanced Capabilities in a next generation Call Now: 517-339-9859 
product. Used and tested by over 35,000 ! 
scientists and engineers worldwide. | 


Error-freg performance, total control and 
flexibility, hundreds of templates and samples, 
full support for ali types of data files, ease of 
use, and free tech support make Plot-iT 3.0 
your best scientific graphing software choice. 


We are so confident you will find Plot-IT 3.0 for 
WINDOWS to be an indispensible research 
tool, we offer a 60-day money back guarantee. 


Phe femme ces Ь чысы emi жс» d om oes чл 4-жар=са ан Ё сша 7 


SCENT FAL 
PROGRAMMING 
ENTERPRISES MM ' ЧЫ 
PO. Box 669 * Hasiett, MI 48840 


Circle 312 on inquiry Card (RESELLERS: 313). 


THE BUYER’S MART 


THE BUYER'S MART is a unique classified section or- 
ganized by product category to help readers locate sup- 


A DIRECTORY OF PRODUCTS AND SERVICES 


pliers. Each ad has Inquiry numbers to aid readers re- mended). 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'A«" 
ads can include headline (23 characters maximum), de- 
Scriptive text (300 characters is the maximum 


recommended) plus company name, address, tele- FAX: 603-924-2683. 


ACCESSORIES 


RADIOACTIVE? 


Plat t on your PC with The RM-50 RADIATION MONITOR 
Senal of printer port. Detects: ALPHA • ВЕТА * GAMMA • X-RAY. 
MicroR, 1000 times the resolution of standard geiger counters. 
Excellent for tracking RADON GAS. Find sources. New: Version 3.1 
+ WINDOWS, Plot: » Background » Cosmic Rays * Clouds • Foods 
Catia for PC MAGAZINE review. • TSA • GM Tube 
VISAMCEURO Phone orders. Not satisfied? Full refund. 


600-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Corp. 
P.O.Box 4299, Wilmington, DE 19807 $149.50 


KEYBOARD, VIDEO, MOUSE, AUDIO 


Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feet. Control up to 96 PCs 

with ona keyboard, monitor and mouse. 


CYBEX CORPORATION 
4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


VGA Splitters 


Connect 2, 4, or more monitors to your computer 
Bright and crisp presentation simultaneously on ali 
monitors - Guaranteed 

* Works with all VGA, SVGA, and RGB monitors 


Small durable metal case. MADE IN USA 
* Extension cables available 


HAR TECHNOLOGY 9 осо дао 


Santa Ana, CA (714) 641-6807 


Inquiry 652. 


` ВАВ CODE 


Labeling Software 
On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 16 text sizes to 3" —readable at 
100°, AIAG, KMart, Sears, MIL-STD, Penneys, 20/5, 
128, UPC/EAN, Code 39. File Input & Scanned 
PCX graphics — $279. Other programs from $129. 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 


Cordless RF Bar Code Wand 
A cordless RF bar code wand with a range of 100 
feet. Plug-N-Play. No software needed. Attaches 
as 2nd keyboard. For IBM and Macintosh or any 
Sarial device. Real-time remote data collection for 
$495.Optional pocket beeper for long range - $255. 
It's an exclusive from the PC bar coding leader. 

Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


F BAR CODE 
Portable Reader 


* AA Battery Operated, 64K or 256K 


* Option to prompt Operator with Your 
recorded voice Prompts! 
4x20 Supertwist LCD Display, 36 Rubber Keys 


Real-time Clock Built-in for Date/Time Stamps 
2 Built-in Inventory Programs 

3 User Defined Programs, & 3 User Data Files 
Wand, CCD, or Laser Scanner Input 

Doubles as Non-Portable Reader 

Serial Interface and Keyboard Interface 
Reads 2015, UPC/EAN, 128, Code 39, etc. 
Uploads with fumished Programs or Xmodem 
2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand - $799 

New Smaller Size — weighs only 12.5 oz. 
Worthington Data Solutions 
3004 Mission Street « Santa Cruz, CA 95060 


408-458-9934 FAX 403-454-9964 800-345-4220 


* 
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Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

ж Attaches as 2nd Keyboard or to апу ADB port 

ж Reads 2015, 128, UPC/EAN, Code 39, etc. 

ж External or intemal attachment on РС 

ж Wand, CCD, Slot Badge, Magstripe or Laser 

* Two Scanners per Header 

* 100+ Configurable Options 

* 2 Year Warranty, 30 Day $ Back Guarantee 

ж Direct From Manufacturer 

* Top Rated by Independent Review 

ж Complete with Laser Scanner — $1295 

ж Complete with Stainless Steel Wand = $399 


Worthington Data Solutions 


3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 


800-345-4220 


YOUR SALES MESSAGE 


about the special computer product or service 
that you provide belongs In print 


THE BUYER'S MART 


can help you reach computer professionals and 
produce valuable inquuies for your company! 


cat Margot Swanson to more information 
603-924-2656 


Fax: 603-924-2683 
Inquiry 653. 


phone and fax number. 2“x2%" ad has more space for 
descriptive text (850 characters is the maximum recom- o A ae А 


DEADLINE: Ad copy is due approximately 2 months 1 ad 


RATES (Jan. 1984) 


2"xlÀ^ 


prior to issue date. For example: November issue o ads/issue те = p Ри 
closes on September 8. Send your сору and payment 3 ads/issue - - 529 501 


to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix "хац" 
Mill Lane, Peterborough, NH 03458. For more infor- 1ad 
mation call: Margot Swanson at 603-924-2656. 


$1,392 $1,336 $1,170 $1,114 
2 ads/issue - - 1114 1,058 
3 ads/issue = - 1,058 1,002 


ВАВ CODE 


Portable Bar Code Reader 
» Use as a PORTABLE, WEDGE, or SERIAL 
» 9V Battery Operation with Lithium Backup 
» 2x16 Supertwist LCD Display 
» 54 Key Keyboard with Separate Numeric Kays 
» Real-time Clock Supports Date & Time Stamps 
> Reads all Popular Bar Codes (16 types) 
» Wand, CCD, Laser, or Serial Input Devices 
» Built-In Program Generator 
» Create Your Own Custom Programs 
» 6 Built-In Inventory Programs 
» Up to 250 Programs Can Reside in Memory 
» Create up to 250 Data Files per Program 
» Up to 250 Look-Up Files in Memory 
» Built-In Calculator 
» Supports HAYES Compatible Modems 
» 64K Memory with Data Compression 
» 30-day $$ Back Guarantee — 1 Year Warranty 
» Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Hegal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 585-5232 


BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
» Emulates Keyboard: Works With Any Software 
» Data Appears as Keyboard Input 
» Uses Enhanced Decoding Algorithms 


» Accepts Wand, Slo’Badge, CCD, Laser, 
Magnetic Stripe Reader, & А5232 Serial Input 


» Reads All Popular Bar Codes (16 types) 

» Reads HIGH, MEDIUM, & LOW density codes 
> Auto-Discriminates Between Bar Code Types 
» Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 

» Daisy Chain Up to 96 Readers 

» Supports NOVELL Networks 

» Supports US & INTERNATIONAL Keyboards 
»- Direct From Manufacturer 

» 30-day $$ Back Guarantee, 1 Year Warranty 
> Complete Unit with LASER Scanner — $1095 
»- Complete Unit with WAND Scanner — $395 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-5232 


| 
USA Made 


a WELCH ALLYN Steel Wand widecoder $249 
• SYMBOL Laser LS2000, LT1700 ог SP400 wi/decoder $699^ 


ge = 
* POS Products * 30 Day $$ Back • SPANISH Dept. Avail. 
BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Severn Way, Riverside, CA 92503 (809) 270-0016 Int'l 
(800)653-4252 US * (800)219-5178 CAN « FAX (903) 270-0920 
Inquiry 654. 
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Bar Code Printing Software 
LabelWork:s for Windows 
» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Ruters, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
абе! Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


» 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE *** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


NEED A ONE STOP SOURCE 


FOR YOUR BAR CODE SOLUTIONS? 
NO PROBLEM! WE OFFER Quality • Performance * Value 
A tuli ine of READERS • PRINTERS • PORTABLES * BAR 
CODE READERS FOR NOTEBOOKS * HEWLETT-PACK- 
ARD SCANNERS * MAGNETIC STRIPE READERS. Our 
readers plug and play with your existing system without add- 
tbonal software. CALL ABOUT OUR 30 DAY GUARANTEE • 
TECHNICAL SUPPORT * OEM/VAR DISCOUNTS. 


INTERNATIONAL TECHNOLOGIES & SYSTEMS 


Eastern USA (800) 826-1688 804-272-0138 Intl. 
Western USA (800) 228-9487 804-272-0357 Fax 


Inquiry 655. 


DOS & WINDOWS BAR CODING 
Bar code readers designed for fast, reliable, cost- 
effective data entry. They work just like a second 
keyboard. Numerous scanners (wand, credit card, 
CCD, laser etc). Bar Tender for Windows designs 
labels on screen & outputs on almost any printer. 
DOS printing, too. Generous reseller discounts. 
Great warranty. 30-day money-back guarantee. 


Seagull Scientific Systems, Inc. 


15127 N.E. 24th, Suite 333, Redmond, WA 98052 


| BOOKS a 
Earn Your High-Tech Degree 


While Working Full Time 


Gur Degree Altematives shows how 
to get your college degree without quitting your 
job, attending night school for years, or breaking 
your budget. $21.95 « $3.75 s/h. Use VISA/MC. 


Professional Publications Inc. 
Dept. 808. 


(800) 426-1178 
Inquiry 658. 


C++/DATABASE 


C++ Libraries to access and fax ta/from your database: 
SyPLUS & OraPLUS C++ Librares for Sybase & Oracle $189.00 
SyPLUS & OraPLUS w/source code $589 00 
Sy FAX & OraFAX C++ Libraries tor Sybase &Oracis $129.00 
Sy FAX А Oraf AX w/sourte code $529.00 
Other C++ Products: 
In-depth Се» video course; DOS/UNIX examples, support $249.00 
The C++ TOOLBOX, MS/Win, DOS Libraries $89.00 
The C++ TOOLBOX w/sourca code $289.00 


Universal Information Systems [Unilnfo) 
(воо) 793-7491 


72 Van Rlepen Avenue, Jersey City, NJ 07306-2806 


Inquiry 659. 


] CAD/CAM 


CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT™ sofware $249 
NEW VERSION 3 VISA/MC 


* Controls up to six step motors simultaneously. 
e Linear and Circular interpolation. 
s New loatures to accommodate machine control. 
* Easy-to-use DOS device driver. Super Manual. 
* CAD-CAM interface available. 
422 Amold Ave. 


Ability Systems һара кот шети 


FAX: (215) 657-7815 


Inquiry 660. 


Power packed BOBCAD-CAM haded with time saving features is the 
preferred choice їп tha industry. Аш опта fillets, pocketing, nesting, 
1000x zoom, verify data, machinadle fonts, Aufocad™ interlace, 
calculator, tool path simulation, cutter comp, macros, editing func 
tions - are just a few of the many features available. Used on al! 
of G-code machines it also posts 10 the Indexer-LPT directly. Oniy 5 


PC-CNC Bench Top Mill - $3,500 


9x5 x 6.5 - The M-1000 is parfect for small parts manufacturing, 
prototyping, jewsiry making and engraving. 3-0! 


BOBCAD-CONTROLS 


800-758-2001 206-451-8966 FAX 206-451-8982 


DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers for microcomputers 
& terminals, including IBM PS/2 & others, DEC, 
Macintosh, AT&T, CT, Wyse, Wang. All readers connect 
on the keyboard cable & are transparent to all software. 
UPC & 39 print programs, magnetic encoders, & 
portable readers are also available. 


TPS Electronics 
4047 Transport, Palo Alto, CA 94303 


415-856-6833 Applelink: BARCODE 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 656. 


VARIANT MICROSYSTEMS 
BAR CODE READERS DELIVER 
WAND/LASER/MAGNETIC CARD CONNECTIVITY 


* Keyboard wedges (Iintemal/Extema!) for IBM PC/XT/AT, 
PS/2, and 


RS232 wedges for WYSE, Link, Kimtron terminals 


Bar code and label printing software 
Full two-year warranty 
30-Day Money-Back Guarantee 
Extensive VAR/Dealer Discounts 
46550 Fremont Bid. Suite 105/ Fremont, CA 94538 10510) 440-2870 


B00-666-4BAR 


Inquiry 657. 
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FAX: (510) 440-2873 


800 501-2886 310 397-6262 310 397-6676 (FAX) 


Inquiry 661. 


CD RECORDABLE 


Geared to CD-techno 


GEAR, the ultimate CO-Recordable tool for any CD-Standard 

If you demand a simple, easy to use solution to create CD's, GEAR 
is everything you need GEAR supports all major CO-Recorders; 
JVC, Kodak Philips, Ricoh, Sony and Yamaha. GEAR is available on 
DOS, Windows, Appie Macintosh, Sun Unix and Hewlett Packard 


Unix. 

Elektroson 
America, 31 Waterloo Avenue, Berwyn, PA 19312, USA 
tel 1-215-660-8038, fax 1-215-567-9387 
Europe & Asia, P.O Box 2435, 5600 CK Eindhoven, The Netherlands 
tel 31- (0) 40-515065, fax 31-(0) 40-514820, 
E-mail Elektro Q sci.kun.nl 


Inquiry 662. 


| CD-ROM 


ж TOSHIBA * TEXEL * NEC ж 
ж SCSI INTERFACE + 
ж MEDIA VISION + TRANTOR * 


+ CD-ROM TITLES, MAC & DOS 
e CD-ROM CADCIES & ACCESSORIES 


Computers at Large 


Dedicated to CD-ROM technology. 
PLease САШ For Ооп Price List 


B00-642-4194 = 408-255-1081 


Fax 408-255-2388 VISA & MasterCard accepted 


Inquiry 663. 


CD-ROM 
FREE CD ROM* 


CD ROM Sampler contaias complete directories, inter- 
active demonstrations, and fully functional applications 
from ALL of Knowtedge Media's CD ROM Libraries... 
1? titles in all! 

Plus $20 worth of coupons for Knowledge 
* $6.95 shipping and handling MO/Check, VISA, MC accepted 
To order сай: 

1 800 78 CD ROM or 916 872-7487 


KNOWLEDGE MEDIA 
436 Nunneley, Paradise, CA 95969 


Inquiry 664. 


CD-ROM Networking for Peer-to-Peer Networks 


Introducing OPTI-NET® Lite 
OPTI-NET Lite employs data caching and prefetching 
technologics to improve the response times for clients 
sharing CD-ROM resources on peer-to-peer networks. 
Call for your free catalog featuring our linc of CD-ROM 
solutions including the complete OPTI-NET software 
family, OPTI-CDcacbe™ CD-ROM caching, multi-drive 
CD-ROM hardware, and networked CD-ROM titles! 


ONLINE COMPUTER SYSTEMS, INC. 
FlashFAX information Hotline 301-601-2120 
301-128-3700 or FAX us at 301-428-2903. 


Inquiry 665. 


New and Updated CDROM Titles 
Ска MS Windows CDROM, Thsnds of Windows prgrms..$29.95 
Giga Games CDROM, Games for OOS/Windows...............$39.95 
C User Group Library, C source code Dec 93. ............... ..$49 95 
Simtel М5005 СОКОМ, 00S Shareware/Freeware ..........$29.95 
QAZ Ham Radio СОКОМ, FCC Caltsign Db & Shrwar......$29.95 
Hobbes 08/2 CDROM, 05/2 Shareware/Freaeware ...........$29.95 
Source Code CDROM, 650 Mb source, DOS/Unix............$39.95 
Gutenberg Project, Literature and docs..........................$30.95 
Linux Operating Sys, 386/486 OS, X11, full stc.................$49.95 
FreeBSD Operating Sys, Ver 1.0, kml src, GNU ..............$39.95 
Libris Britannia, MSDOS TectVScU/Engineer ................... ..$69.95 
X11R5/Gnu CDROM, Full src, SPARC binaries .................$39.805 
Nebula for NeXTSTEP, Proms for intel NeXTSTEP........... $59.95 
Ada Programming СОКОМ, Compilers, source, docs......... $39.95 
Aminet COROM, Amiga Shareware/Freewara .................... $29.95 
CDROM Caddies, Lifetime Guarantae ................................ $4.95 


Top quality CDROMs. 100% satisfied or fell refund. 
WALNUT CREEK CDROM 


4041 Pike Lane, Ste D-212, Concord, CA 94520 
1-800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821 


Inquiry 666. 


CELLULAR PHONES 


TWO CELLULAR PHONES 


WITH ONLY ONE NUMBER 


Our cellular software will allow you to 
change phone numbers and elec- 
tronic serial numbers on 


MOTOROLA * MITSUBISHI « PANASONIC 
NEC * RADIO SHACK • NOKIA 


WHY PAY TWO CELLULAR BILLS? 
Put the same number on as many 
phones as you like! 

Only $495! 

We can also sell you a hand held 
cellular phone with your existing 
number for only $395.00! 


Cellular Press 
421 N. Rodeo Dr. #15318, Beverly Hills, CA 90210 
Phone: 310-289-2174 
Fax on Demand: 305-346-7674 


Call from your fax handset and follow the voice 
prompts to receive complete technical specifications 


Inquiry 667. 


____ COMMUNICATIONS 


PC VOICE MAIL KIT $1795 

* Voice Processing on your PC * Software and 4 
line board included * Order Taking + AUDIOTEX » 
Voice Messaging * Never miss another call! » 
HUNDREDS OF USES * Don't pay $1,000s 
CALL TODAY FOR Free DETAILS » 2 yr warranty 

Amerifax Services Corp. 

572 W. Market St. 45, Akron, OH 44303 

(216) 253-8787 * (216) 762-6050 Demo 


Inquiry 668. 


| COMPUTER BOOKS | 


COMPUTER BOOKS at a discount 

Our free catalog lists books from over 100 pubüshers.15*e 
discount. Personal, technical service. Networks, Windows, 

C++, CDROM, UNIX, CICS, ООР, Intemet, Macintosh, hw 

architecture, TCP/IP, Novell, Pentium. er iH 

70007.1333 {rom Internet, Nitty-Serve.MC, VISA, AM 

DISC. JCB cards. Worldwide Book 

CompuBooks 

Rt. 1, Box 271-D 512-321-9652 

Cedar Creek, TX 78612 Fax 512-321-4525 

800-880-6818 


Inquiry 669. 


COMPUTER INSURANCE 
INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 

replacement of hardware, media and purchased 
| software. As little as $49 a year covers accidents, 

theft, power surges and more. One call does it ail. 


1-800-800-1492 
SAFEWARE, The Insurance Agency Inc. 


PO Вох 02211, 2929 N. High St.. Columbus, OH 43202 
Now avallable in Ontario!!! 


Inquiry 670. 


CROSS ASSEMBLERS 


Cross Assemblers q4 % 
Simulators Ke Б 
Disassemblers “en Сес 


PseudoCorp “ 


716 Thimble Shoals Blvd. Newport News, VA 23606 


(804) 873-1947 Fax (804) 873-2154 
BBS (804) 873-4838 


Inquiry 671. 


DATA RECOVERY 


Data Recovery & Repair 
* High Success Rate/Fast Tumaround 
• 24 Hour Service Available 
* Lowest Prices on Disk Drive Repair 
* Clean Room 
We Repair MFM/RLL/SCSI/ESDI/IDE 


AA Computech, Inc. 
28170 Avenue Crocker 5te#105, Valencia, СА 91355 
(800) 360-6801 (805) 257-6801 Fax (805) 257-6805 


Inquiry 672. 


Ontrack 
DATA RECOVERY 


* Professional service recommended by major hard 
drive manufacturers « Expertise in virtually every 


operating system å media storage device * 24-hour 
support with weekend, priority, & on-site service 
available * For fast, successful results, call: 
MN:1-800-872-2599 • СА: 1-800-752-7557 
UK: 44-81-974-5522 e GERMANY: 0130-815-198 
Corp. Headquarters: 6321 Bury Drive. Eden Prarie, MN 55346 


Inquiry 673. . 


DATA RECOVERY 


Tape & Optical Data Recovery 
Any Tape, Optical, Cartridge of any format whether 
partially overwritten or damaged. Vogon the worid 
leaders in Tapa & Optical Data Recovery can recover 
any data anywhere on tha surface. Recoveries from 
1/2”, 1/4", DC2000, 4mm, Emm Exabyte, DEC TKxx, 
3480, Worm, Magneto Optical etc. 


VOGON International Ltd. 


USA: 405-321-2585 Fax: 405-321-2741 
UK: *44 (0) 734-B90042 Fax: *44 (0)734-890040 


Conversion & Duplication Systems & Bureau 


Inquiry 674. 
DATA/DISK CONVERSION 
THE #1 CHOICE 


in disk & tape conversion 
for many nd corporations, government agenci 
law firms, and companies in every industry-wo: 
Free lest + Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612) 588-8783 

1-800-745-7571 


Inquiry 675. 


CONVERSION SERVICES 
Convert eny 9-track magnetic tape to or from 
over 5000 formats including 3%”, БИ”, 8" disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #8, Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 


DISK DUPLICATION 


FULL SERVICE DISKETTE DUPLICATION 


* All disk formats, 100% virus checked 
* Available in a variety of colors 

* Custom silkscreening 

* Bulk diskettes also available 


Manufacturing diskettes in the U.S. since 1978 


Syncom Technologies, Inc. 
1000 Syncom Drive, Mitchell, SO 57301 


1-800-843-9862 


Inquiry 676. 


WEEMAIL and Tickles! 
Simple and inexpensive E-Mail 
and personal planning "Tickler" 
One Price for any size network — $149.00 
Unique screen handling — 
quicker and easier than even a mouse! 
Works on any Netbios network 
Call for a FREE sampla disk 


w. E. INC. 
Inquiry 677. 


` EDUCATION 


B.S. & M.S. In COMPUTER SCIENCE 
The American Institute tor Computer Sciences offers an in- 
depth home study program to aam your Bachelor of Scienco 
and Master of Science degraes in in Go fputer Science at 
home. B.S. subjects covered are: MSDOS, BASIC, PASCAL, 


(800) 900-9064 


С, File Processing, Data Structures & Operating systems. 
M.S. program includes subjects in Software Engineering and 
Artificial Intelligence. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. South, Ste. 200, Birmingham, AL 25205 


800-767-2427 205-323-6191 


FLOPPY DISKETTE - 
3.5" FLOPPY DISK 
RELIABLE & DURABLE 


* We are a manufacturer under the licence 
of Sony corporation. 

* Our disks are all 100% Tested & Certified 
Error Free with guaranteed Clipping Level. 

* Available products: 2HD, 2DD, Clam Shell. 

* Our own brand MEGA and OEM or bulk 
are also available. 

* Duplicator & wholesaler are welcome. 


INMARK IND. LTD. 
(HK) 


1A Man Foong Industrial Bldg. 
7 Cheung Lee Street 
Chai Wan, Hong Kong 
Tel: (852) 558-2203 Fax: (852) 897-3700 


YHC CASSETTE IND. LTD. 
(TORONTO) 
75 dU Square, ست‎ ON 


Canada M1V 3K 
Tel: (416) 3211 179 Рах: (at 8) 321-8451 


Inquiry 678. 
FLOW CHARTS - 
FLOW CHARTING 3 


FRIEND * High resolution outs... 
ае" 
* Multi-page charts... 
<> portrait or landscape | 
* Imporvexpon capabilities 


* 35 shapes, 10 fonts, 4 ine styles 
Сай tor free demo disk! 


PATTON & PATTON © s00-s2s-cose ext. 1317 


Software Corporation 48 Cochrane Cr., Morgan Hill, CA 95037 


Inquiry 679. 


WINDOWS FLOWCHARTER $129 


RFFiow 3.0 15 a digg Jd drawing tool for 
flowcharts & org. charts. uires Microsoft Win 
dows; 200 shapes auto aps n size; diagonal lines 
and curves, auto line rou mam re-routi ng; OLE 
server, click on a shape up a sub-chart; 
vp mta Аалы and metaliles; Call for free 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4889 


HARDWARE 


Upgrade slow 386 with 486 50 or 66 


Mhz motherboards* from $198. 
*MADE by IBM-3 YEAR WARRANTY 


486 Systems from $698. 

1 Year Parts, LIFETIME LABOR warranty 
Money Back Guarantee 
Fulmark Corp. 73 Spring St., 8407, NY, NY 10012 

1 (800) FULMARK or | 
(212) 274-1194, fax (212) 274-0803 | 


$198 


Inquiry 680. 
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HARDWARE _ 
Pre-Owned Electronics, Inc™ 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 


Educational Buyer since 1985 
APPLE II® & MACINTOSH® 
SYSTEMS * PARTS * EXCHANGE REPAIRS 


Call for a Catalog. 800-274-5343 
INT'L: 617-275-4600 * FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 681. 


HEWLETT-PACKARD 


Electrostatic Plotters DesignJet 
HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 


4117 Second Ave., S. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 


P 
*We have solutions 
*12, 24, 48, 72, 125, 250 VDC 
* Panel Mount, Rack Mount 
Computers and Power Su plies 
‘Sales and Service Support Since 1976 


TRANSDUCTION LIMITED 
5155 SPECTRUM WAY, BLDG. 23 
MISSISSAUGA, ONTARIO, CANADA L4W 5A1 
U.S. and Canada Sales 1-800-268-0427 
international: 
Tel: 905-625-1907 - Fax: 905-625-0531 


Inquiry 683. 


HARDWARE/COMPUTERS 


NIEW! 20MHz 16-bit FORTH Single Board 


Controller with 8ch 10-bil A/D, 3ch 8-bit D/A 
TD52020 FORTH CONTROLLER AND DATA-LOGGER-4'x3" board uses 
Hitachi 16-04 H8/532 CMOS Р. Screams 3M 


RP Lil 


Ima. On-board 
Ы 1С hers. 

: x4 . interrupts , , 
2xRS-232, 6-16 ala logging! c ready software solutions 
Program wilh PC. Use tar machina control, gata agn , Inspection, 
robotics, remota monitoring, etc. $299 (25s). STARTER i 

CALL NOW FOR DETAILS! Sale-or-retum 


Saelig Company tel: (716) 425-3753 
European Technology fax: (716) 425-3835 


LANS 


The $25 Network 
Try the 1st truly low-cost LAN 


* Connect 2 or 3 XTs, ATs, 386s, 486s 

* Uses serial ports and null modem cable 
e Runs at 115K baud - approx 8500 bytes/sec 
• Runs in background, totally transparent 

* Share disks and printers, etc. 

* Needs only 15K of RAM 


Little Big LAN 
The most flexible network 

* Peer to Peer LAN to 250 nodes 
* $75 total software cost, not per node! 
* Link vla serial, parallel, or Arcnet 
* Link via Ethernet or Modems soon 
* Mixed mode routing 
* Typically only 35K of RAM 

Skeptical? We make believers! 


Information Modes 
P.O. Drawer F, Danton, TX 76202 
Tech 817-387-3339 Orders 800-628-7992 
Hours 1-5 Mon/Wed, 9-5 Tue/ThuFri CST 


Inquiry 684. 
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| NOTEBOOK PERIPHERALS 


Auto Power Adapters 
Car adapters available for mos! portable computers and 
printers. Proprietary designa from Empire Engineering. 
through distribution, or OEMs. 

* Small package with high efficiency 

* Plugs between computer and lighter receptacie 

* $99 to $129 * Designed and made in USA'! 
Custom adapters designed foc OEMs * Serial interface cards 
for Texas instrumenta, Toshiba, and Everex/Saryo. 


Empire Engineerin 
Р КАЧЫР | USA a 
tel 805/543-2816 


fax 805/543-2820 


Inquiry 685. 


SCIENTIFIC SOFTWARE | 


Scientific & Technical Software 


Free catalog 
Call 1.800.622.3345 


SciTech is your source for the best value In scientific and 
technical software. More than 750 products. 

1.332 472.0444 2231 N. Clyboum Ave. 

FAX 1.312 472.0472 Chicago, IL 60614 


Inquiry 686. 


р SECURITY 


FIGHT PIRACY! 
ж The New EVERLOCK ж 
SOFTWARE COPY PROTECTION 


New Option Board Sate-New Remote Registration 
New CPU LOCK-CD ROM LOCK and more 


х EVERKEY HARDWARE LOCKS ж 
Az-Tech Software, Inc. 


Call fora 201 East Franklin, Richmond, MO 64085 


(816) 776-2700 


FREE 
Demo (800) 227-0644 FAX (816) 776-6398 


Inquiry 687. 


THE ULTIMATE SOFTWARE SECURITY 
© STOPCOPY family - UNCOPIABLE copy protection 
€ STOPVIEW software encrypbon 
€ NETLIMIT network license metering 
€ DOS. Windows, Macintosh, OS/2, support 
@ No source code changes required - for ANY of our prod- 
ucts in ANY environment 
€ Our products destroy ALL of our compelition 
€ Call for FREE demo disk, or to discuss our products’ 
MANY options 


ВВ! Computer Systems, Inc. 
14105 Heritage Lane, Silvar Spring, MD 20906 
800/TRY-ABBI © 800/879-2224 * 301/871-1094 » FAX-301/480-7545 


Inquiry 688. 


Cop’s CopyLock Il 


The professional software protection with 
TRUE Machine Install. Option Board safe. 
OS/2, Networks, Windows, and CD-ROMs. 


LINK Data Security 
Int'l: + 45 31232350 Fax: + 45 31238448 
New: Access Control by DialCops 


KEY-LOK" SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom- 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-Tima-Clock. Multi-product/ 
feature licensing. DOS/UNIX/OS2. Also, 
access control system and disk drive locks. 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 
(303) 770-1917 FAX: (303) 770-1863 


Inquiry 689. 


| SERVER MIRRORING | 


NoxStop Networ 
The software solution to provide full 
Level 3 Fault Tolerance for PC LANs. 

* Server Mirroring 

* Uninterrupted Processing 

e Continuous Backup 

e Any Network Operating System or 

Server environment. 

Nonstop Networks Limited, NY, NY 
212-481-8488, Fax 779-2956 


Inquiry 690. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you wil need to Package, Disiribute, and Ship Your 
Software!! From manuals and binders to mallers and shipper: 


LABELS * LABELS * LABELS 
For your diskottes, plain or custom printed 
dot matrix or laser printer... free samples 


«* FREE CATALOG*** 


Hice & Associates 
8586 Monticallo Dr., West Chester. OH 45069 


Phone/Fax: 513-777-8586 
Inquiry 691. 


STOCK PACKAGING 


to help you 
market your software 
ask for catalog 93052 
Call 708 390-7744 
or fax 708 390-9886 


PolyQuick Co. 
1243 Rand Road, Des Plaines, IL 60016 


Inquiry 692. 


SOFTWARE/BUSINESS 
DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit -—— 
operator stats, much more! Designed for 

the PS/2®, PC, XT, AT or compatibles. 
LAN version available 
FREE 30 day tríal 


Те: 206/7766443 
Fac 206/776-7210 
USA: 800/356-0203 


PCs from $395 


SOFTWARE/EDUCATION 


DERIVE” NOW HALF-PRICE! 


DERIVE* A Mathematical Assistant combines the 

power of computer algebra with the ease of a menu- 

driven interface. И solves symbolic & numeric 

equations, and does calculus, trig, vector & matrix 

on and moro. It is programmable, & plots in 2 & 
. Suggested List Price now only $125! 

Req: MS-DOS PC compatible & 512K. 


SOFT WAREHOUSE, INC. 
3660 Walalae Ave. Ste. 304, Honolulu, HI 96822 
Ph: (808) 734-5801 Fax: (808) 735-1105 


Inquiry 693. 
SOFTWARE/ENGINEERING - 
New Interactive SPICE!! 


* PC,DEC, Alpha, Macintosh * Model Libraries, RF, Power 
* Windows & Windows NT + More Than 5000 parts 
e IsSeice4 Real Time SPICE • Wavetorm Analysis 


• Anatog/Mixed Simulation • Full SPICE programa 


* Schematic Entry starting at $85. Complete 
* Filter Design systems, $990-52595 


P.O. Box 710 San Pedro, СА 90733-0710 ® fi 
(310)833-0710, FAX (310)833-9658 I n fuso 
Call for your Free Demo and information kit. 


Inquiry 694. 


SOFTWARE/ENGINEERING _ 


SpiceAge*4w 

Windows Analog Circuit Simulator 
The following and MORE at under $1000: 
«АС, DC, Transient, Fourier, Temperature analysis • Fully 
expandable library * Analog & digital components 


» Transmission line primitive • Real signal node names 
* Graphical real time • Group delay • Component sweeping 


Tatum Labs, Inc. 
1287 N. Silo Ridge, Ann Arbor, MI 48108 
313-563-8810 


Inquiry 695. 


.. SOFTWARE/GRAPHICS 


TIFF, PCX, TARGA, GIF, DIB, BMP, D 


AccuSo Image Format | library 4.0 


"The most ERN Lei йн etse РА on ће market" 
Import, export, convert, display, and print all above formats! 
Includes several sample programs with source code. Supports 
all languages. Format compatibility guaranteed! G3, G4, TIFF-F, 
Multi-page images etc. Rotate, zoom, scale, color reduction, 
sharpen, special-effects etc. Versions tor DOS, Windows, NT, 
Watcom, 05/2, and others 


AccuSoft Corporation 


x 1261, Westboro, MA 01581 
(800) m: ° (508) 898-2770 FAX (508) 898-9662 
Inquiry 696. 


CAD/CAM/CAE Developers Kits-Windows/DOS 
NEW RELEASE! TG-CAD Professional v.5.0. 


Replaces TG-Professional v.4.0. Includes upgraded 2D & 3D 
geomatric development kits, DXF in/Out release 12 and 
(NEW) TG-CAD Draw v.1.0. All in C. This four part 
development kit is truly “The Ultimate CAD/CAM/CAE 
Programming Engine.” Comes with or without source code. 
30 day guarantee. Free 30 page technical paper. 


DISK SOFTWARE, Inc. 
109 $. Murphy Rd., Plano, TX USA 75094-8971 
Tel (214) 423-7288 Fax (214) 423-7288 


Inquiry 697. 


SOFTWARE/MATHEMATICS 


ORSYS - $299 
OPERATIONS RESEARCH SYSTEM 


Linear programs up to 3000 by 15000 
Mixed-integer and discrete linear programs 


Nonlinear objective and quadratic programs 
Transportation and Transshipment models 
Eastern Software Products, Inc. 
P.O. Box 15328, Alexandría, VA 22309 
(703) 360-7600 Fax (703) 360-7654 


Inquiry 698. 


SOFTWARE/MODELING и 


Announcing GMS 2.0 from Probots, Inc. 


Easies! & most powerful modeling & simulation tool avail. 

* Now with Super Spread Sheet, Super User Interface & intelligent 
Apent Madeling capabilities 

+ Specity A validate models, run simulabons, analyze results, optimize sys: 
lems & generate spectacular graphics in mumnutesi 

* Ho special training or programming required! 

* Ideal fot planning and predicting tasks! 


Act now for special Intro prices! DEALERS WANTED. 
Probots, Inc. 413-586-8929 


Ma Maman. 800-Sim-Easy 
Inquiry 699. 
SOFTWARE/SCIENTIFIC 


SOFTWARE/SCIENTIFIC 


FREE CATALOG! 
AFFORDABLE EARTH SCIENCE SOFTWARE 


Over 350 programs for Windows, DOS, Mac, 
Amiga, UNIX 


800-775-6745 


R ock War © 14251 Kipling St., Sute 595 
Scientific Software Wheat Ridge, CO 80033 
(303) 423-5645 • FAX (303) 423-6171 


` SOFTWARE/TYPESETTING 


UNIX ON CD-ROM _ 
UNIX Clone for $39.95 


Trans-Ameritech presents LINUX Plus and BSD CD- 
ROM. Latest versions of LINUX and BSD with X- 
windows, ТСРЛР development environments. 
ALL SOURCES ARE INCLUDED. 
! REAL UNIX POWER for the PRICE of DOS | 
ONLY $39.95 
Trans-Ameritech Enterprises 


2342A Walsh Ave., Santa Clara, CA 95051 
408-727-3883 FAX 408-727-3882 


Inquiry 704. 


UTILITIES 


PC ТЕХ 


The next step 
beyond desktop publishing 


This complete publishing system makes all 
your documents look their best. There 15 no 
limit to what you can do with PC ТЕХ, 
Systems for DOS or Windows 

PC ТЕХ excels at typesetting: 

* High quality books and articles 

* Scientific notation/math formulas 

* Professional technical documents 

* Foreign languages 


PC TgX is the difference 
between average and expert! 


Personal TgX, Inc. 


800/808-7906 or 415/388-8853 
12 Madrona St., Mill Valley, CA 94941 
Fax: 415/388-8865 


Inquiry 701. 


SOFTWARE/VOICE/FAX 
HIGH LEVEL C LIBRARIES 


Mulli-Voice and Mulli-Fax ara completa developmant C toolkits to 
access all the lealuras for most voice and fax re: boards 
available today. It helps you mich nat LINE VOICE (and/or) FAX 


APPLICATION іп minutes. Many нуе n uet 
délai Y My noma ai source 
Mutt- Voice for Dialogic, Rhetorex, or Powerkne II: emis 


Mufti-Voice for Single Line Watson Board: S99 
Mutti-Fax for CAS (Intel SatisFAXtion): $199 


ITI SOFTWARE 


Fax-On-Demand for information: (514) 835-2216 


` STATISTICS 7 
NCSS 5.x Series — $125 


Easy-to-use menus & spread sheet. Multiple regression. 

T-tests. ANOVA (up to 10 factors, rep. measures, 

covariance), Forecasting. Factor, cluster, & discriminant 

analysis. Nonparametrics. Cross Tabulation. Graghics: 

histograms, box, sculles, etc. Reads АЗСЇЛ ошз. Many new 
modules. 


NCSS 


329 Norih 1000 East, Kaysville, UT 84037 
Phone: 801-546-0445 Fax: 801-546-3907 


PEN PLOTTER EMULATOR 


FPLOT tums your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview ~ zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+$3 S&H. VISA/MC/ChK/MO. 


FPLOT Corporation 
24-18 Steinway St., Suite 605, Astoria, NY 11103 
718-545-3505 


Inquiry 705. 


Serial Troubles? 
Watch Your Serial Port Problems 
Disappear with DATASCOPE® 
DATASCOPE shows you the data that is trans- 
ferred between serial devices. A must have for 
problems with your computer, mouse, modem, 

plotter, any serial device! 
Only $89.95" from SEIMAC RESEARCH 
Call 902-468-3007 
for a faxed brochure on this amazing utility 


Inquiry 706. 
WINDOWS 
FOREIGN LANGUAGES 


Arabic, Hebrew, Russlan, Chinese, Japanese, 
Indian, S.E. Asian - all the world’s languages in 
Windows. Full support for mixing Arabic, Persian, 
Urdu, Hebrew + English. Chinese and Japanese 
pe vertically /horizontally. Easy to use! From 
149.95. Call or write the WinLanguage™ experts! 


Gamma Productions, Inc. 


Tel 310-394-8622 Fax 310-395-4214 
710 Wilshire Blvd, #609, Santa Monica, CA 90401 


Inquiry 707. 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Cada, Lively CHAT, online games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (rv&1) 


217-792-3663 


Customer Service 415-281-4429 


Inquiry 702. 
TRANSLATORS 


VTgX Scientific Desktop Publishing 


• Scalable Fonts • Font effects • Typeface customization • 
Equations • Tables • Graphics * Foreign languages * 
Multilingual spell & hyphenation • IDE * On-lire help • 
Dos, Dos-32 and Windows versions * From $199 


"TEX of Tomorrow"-Notices of AMS, March 1991 
Call now fora FREE DEMO DISK 
MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 700. 


software 
TRANSLATORS 
FORTRAN IV to C PLA (Subset G) to C 
CMS-2M to Ada ASSEMBLY (PAL-11} lo C 
METAMDRPHOSIS CUSTOM Translators 


(User-defined) 
Call or write for product brochure to: 
J. H. Shannon Associates, Inc. 
P.O. Box 597, Chapel Hill, NC 27514 
(919) 329-6863 


Inquiry 703. 


Inquiry 708. 


international Marketers: 
Sell your computer products in one of the 

fastest growing markets today! 

REACH 78,000 LATIN AMERICAN BYTE READERS 

Now you can advertise in 

1.2, or ali 3 Latin editions of BYTE 

BYTE Mexico * BYTE Brasil • BYTE Argentina 

Give Liz at Global Ad-Net a call today for more Info: 


603-876-4311 


Inquiry 709. 
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YOUR DIRECT LINK 


ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 
in the Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


inquiry No. Page No. Phone No. 
290  2CO-ROMLLC 261 — 214-380-0126 
A 
61-62 ABACUS SOFTWARE 134 000461: чоо 
232 ADAPTEC / TRANTOR 258 800-934-2766 
63-64 ADVANCED LOGIC RESEARCH 69 714-581-6770 
558 ADVANCED LOGIC RESEARCH (INTL) 95 714-581-6770 
67 ADVANCED MICRO DEVICES (NA) 162-163 600-222-9323 
566 AGFA GERAERT (INT) 44 +44-81-560-2131 
66 AITECH INTERNATIONAL 109 800-882-8184 
65 ALADDIN KNOWLEDGE SYSTEMS 138 800-223-4277 
319 — ALLMICRO 240 800-653-4933 
$50 ALTEX ELECTRONICS 24080 2-3 800-531-5369 
. AMBRA COMPUTER CORP (МА) 328-23 800-200-1468 
. AMBRA COMPUTER CORP (N.A.) 44-45 800-200-1469 
248 AMERICAN ADVANTECH 260 800-800-6089 
68-69 AMERICAN MEGATRENDS 103 800-892-8843 
70 AMERICAN POWER CONVERSION 94 ot 
n AMERICAN SMALL BUSINESS COMP 116 — 916-825-4644 
209 ANGOSS SOFTWARE INTERNATIONAL 185 416-593-5077" 
244  ANISAO 252 800-951-1113 
175-176 ANTEX ELECTRONICS 214 310-532-3092 
з APPLE COMPUTER INC 15 
234 АРРАО INTERNATIONAL INC 245 800-927-5464 
192-193 ARISTO GRAPHIC SYSTEMS (EUROPE) 39 +49-40-54747-111" 
192-193 ARISTO GRAPHIC SYSTEMS (U 5.) 39 800-631-7646 
194 ASK ME MULTIMEDIA CENTER 42 612-531-0603 
72 AT! TECHNOLOGIES INC 142 905-882-2600 
7 AT+T MICROELECTRONICS 106 800-972-2447 
ахі. 020 
249-250 AXIOMATIC 262 905-602-8270 
539 АХІЅ COMMUNICATIONS (INT'L) 277 +48-48136130° 
251 AXONIX CORP 263 801-460-0797 
B 
450 — BIX{N.A} 277 8006954775 
7475 BORLAND INTL 11 — 800-336-6464 
ext. 7898 
76 BRITISH AIRWAYS 38-37 
. BYTE BACK ISSUES 218 
* ВҮТЕ ОЕСК 216 603-924-2596 
. BYTE DECK (М.А) 206 
. BYTE REPRINTS 217 603-924-2618 
. BYTE SUB MESSAGE 200 
* BYTE SUBSCRIBERS 213 
C 
311 . CARDIFF SOFTWARE 285 800-659-8755 
55 СНАРІЕТ 40:5 21 «856-2-298-8989 
537 CHAPLET 405 23 +885-2.298-8989 
501 CHERRY 
МІКАОЅСНА ТЕА GMBH (INTL) 212-213 «49-064-3180 
504-505 COBALT BLUE 4015 18 404-516-1116 
77-78 COLORADO MEMORY SYSTEMS 19-13 800-451-0897 
79 COMPAQ COMPUTERS (N.A.) 89 800-345-1518 
502-503 COMPEX INC (INTL) 75 744-630-7302 
80 COMPUTER ASSOCIATES 127 800-225-5224 
dept. 25500 
217 COMPUTER DISCOUNT WREHSE — 234-235 — 800-959-4CDW 
252 COMPUTER MODULES 259 408-496-1881 
508 COMPUTER QUICK (INTL) 206 415-861-8330 
216 COMPUTER А CONTROLS SOLUTIONS 243 800-775-3525 
218 —— COMPUTERLANE UNLTD 247 — 818-884-8644 
253 COMPUTERWISE 266 800-255-3739 
305 CONNER (NA) 115 800-4NT-BKUP 
285 CONTROL CONCEPTS, INC 262 800-922-9259 
. COPIA INTERNATIONAL LTD 198 708-682-8898 
82 COREL SOFTWARE 43 800-421-8006 
170 CREATIVE LABS INC 73 — 800-998-LABS 
207-208 CRYSTALOGIC. INC 149 — 615-291-4412 
83-84 СТХ INTERNATIONAL INC 187 909-595-8146 
85-86 — CURTIS INC 126 — 612-531-9512 
87-88 CYBEX CORP 193 205-430-4030" 
219-220 CYBEX CORP ' 241 2054304030" 
509-510 CYBEX CORP 4059 205-430-4030" 
507-508 CYBEX CORP (INTL) Сїй 205-430-4030" 
D 
317-318 DALLAS SEMICONDUCTOR 190 800-258-5061 
255  DATALUX CORP (INTL) 263 +44-306-876718 
254 DATALUX CORP (INTL) 264 +44-306-876718 
255  DATALUX CORP (N.A.) 263 600-DATALUX 
254 DATALUX CORP (NA) 264 — BOO-DATALUX 
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inquiry No. Page No. Phone No. 
۴ DATAPRO 118-119 609-764-0100 
ext. 2777 
511 DATATRONICS TECHNOLOGY (INT'L) 45 +886-2-782-0305"" 
260-281 DAVISON-WORTH CORP 284 800-658-2707 
69-90 ОСА 173 800-348-3221 
ext 5700 
563 DEC (INTL) 161-163 
E DELL COMPUTER CORP {NA} CIV 800-626-8260 
е DELL COMPUTER CORP (М.А) си 800-626-8260 
307 DELPHI INTERNET SERVICES 231 800-695-4005 
288 DIALOGUE TECHNOLOGY 283 +886-2-9917814" 
569 DIGICOM INC (INT'L) 20 «886-2.017-8099** 
550-561 DIGITAL OEM STORAGE (INT'L) 30-31 «49-89-9501-1267" 
286-287 DISPLAY RESEARCH LAB 263 «852.877-8810'* 
91-62 DISTRIBUTED PROCESSING TECH 135 800-322-4378 
$12-513 DR HUGGLE & PARTNER GMBH 4015 10 +49-241-403114°° 
306 DSP DEVELOPMENT CORP 215 B00-777-5151 
184 DSP SOLUTIONS / DIGIBPEECH 175 916-B21-1787 
E 
568-569 ELEX INFO SYS INC (INTL) 65 415-325-8071 
256 ELEXOR INC 261 203-299-1615 
298-299 ELMA ELECTRONIC 263 510-656-3400 
239-240 EMBARC / MOTOROLA 244  BOO-EMBARCA4 
ext. 330 
514-515 EUTRON 40156 «39-395-632-229"* 
93-94 EXABYTE CORP (МА) 95 800-856-6002 
F 
516-517 FAST HARDLOCK {INTL} 33 +49-89-539800200 
212-213 FAST MULTIMEDIA (EUROPE) 207 «49-89-50005-199"" 
212-213 FAST MULTIMEDIA (U.S.) 207 800-248-ҒАЅТ 
532 FIRSTINTERNATIONAL COMPUTER 40182 +886-2-717-4500° 
221-222 FIRST SOURCE INTL 248 714-5858-9866 
95-96 — FUTURESOFT ENGINEERING 210 713-406-9400 
G 
a GATEWAY 2000 B6AÀ-N B00-B46-2058 
284 GENERAL TECHNICS 262 800-487-2538 
97-98 — GLENCO ENGINEERING 147 B00-562-2543 
257 GMM RESEARCH CORP 259 714-752-9447 
282-283 GRANITE DIGITAL 262 510-471-6442 
518 GREY MATTER LTD 4015 14 +44036453071" 
H 
269-270 HI-LO SYSTEMS 264 510-623-8860 
540-541 HOCKWARE (INTL) 4015 13 919-380-0616 
99 HUMMINGBIRD COMMUNICATIONS 182 905-470-1207" 
| 
553 IBM 240PC 3 800-872-7109 
100 IBM - PC DIRECT Cif, 1 800-426-7950 
315 IBM- PC DIRECT (NA) 20-21 800-426-7860 
188-189 INFORMATION FOUNDATION 199 800-838-8649 
101 INTEGRAND RESEARCH 132 209-851-1203 
557 INTEGRIX INC (INTL) 90 805-375-1055 
102 INTEL CORP 16-17 B00-538-3373 
103 INTEL CORP (NA) 16A.B 800-538-3373 
104 INTEL CORP (МА } 40A-D B00-538-3373 
105-106 INTERGRAPH 30-31 800-345-4856 
258 tO TECH 261 216-439-4091 
107 IOMEGA : 96 B00-777-4045 
168-169 ITERATED SYSTEMS 152 800-437-2285 
J 
JAMECO ELECTRONICS 253 800-831-4242 
Е JDA MICRODEVICES 257 800-538-5000 
K 
108 KEA SYSTEMS LTD 100 800-663-8702 
261 KEITHLEY METRABYTE 261 800-348-0033 
109 KFC (NA) 223 B00-253-2872 
259 KILA 260 303-444-7737 
110-111 KINGSTON TECHNOLOGY 101 714-435-2600 
519 KUO FENG CORP {INTL) 21 +886-2-754-8498" 
L 
241-242 LA TRADE 236 800-433-3726 
260 LAGUNA DATA SYSTEMS 264 800-938-ТАРЕ 
309 LAHEY COMPUTER SYSTEMS 219 800-548-4778 
144-145 LANDMARK RESEARCH INTL CORP 205 800-683-6696 
544 LANSQURCE 405 20  «44-223-237758 
186-187 LEAD TECHNOLOGIES 114 800-637-4699 
520 LIGATURE LTD 4015 8 «972-2.513395"* 


inquiry No, Page No. 
521 LOGIC PROGRAMMING ASSOC 405 22 
238 LOGICAL CONNECTION 256 
198 LOGICIELS ET SERVICES DUHEM 198 
M 
171-172 MAG INNOVISION 131 
546 MANCHESTER EQUIPMENT CO 240NE 1 
201-202 MARX DATENTECHNIK GmbH 112 
320-321 MATHSOFT INC 195 
300 MAYER AUTOMATION GROUP 259 
* MCGRAW HILL (N.A.) 212 
* MCGRAW HILL NRI (N.A.] 200A-B 
310 MEDIA VISION (МА) 104-105 
522 MEGADATA 405 18 
114 MEGADRIVE SYSTEMS 111 
235 MICRO 2000 248 
226-227 MICRO SOLUTIONS COMP PROD 237 
228-229 MICRO SOLUTIONS COMP PROD 239 
542-543 MICRODATA SYSTEM SRI 4015 24 
236-237 MICRO-INTERNATIONAL. INC 249 
115 MICROPOLIS CORP 117 
225 MICROPROSE SOFTWARE 250 
* MICROSTAA LABORATORIES 261 
К MICROWAY 133 
203-204 MILLENNIUM ONLINE 211 
523 MINOLTA GMBH 4018 11 
119-120 MINUTEMAN 51 
524-525 MINUTEMAN 405 7 
N 
538 NAG 4015 22 
116-117 NANAO USA CORP (М.А.) 75 
262 NATIONAL INSTRUMENTS 266 
205 NATIONAL PRODUCTIONS INC 214 
Е NETWORK COMPUTING DEVICES (МА) 113 
» NETWORLD^INTEROP 94 229 
224 NEVADA COMPUTER 251 
567 NEWGEN SYSTEMS CORP (INTL) 64 
118 NORTON-LAMBERT 29 
562 NOW ELECTRONICS INC 240PC 4 
316 NSTL 227 
0 
277 OMEGA POINT, INC 266 
534 ON TIME MARKETING 4015 12 
206 ON TOP SYSTEMS 124 
263 OVERLAND DATA INC 265 
P 
. PACIFIC DATA PRODUCTS 82 
121 PATTON & PATTON 204 
124-125 PC POWER & COOLING 53 
122-123 PC POWER & COOLING 124 
545 PEGASUS LTD 4015 12 
126 PERSOFT INC 209 
127 PHAR LAP SOFTWARE INC 150 
526 PHILIPS MONITORS (INTL) 8-9 
564 PHILIPS PDO (INTL) 113 
128-129 PINNACLE MICRO 7 
130 PIONEER NEW MEDIA TECHNOLOGIES 137 
$31 PKWARE INC 208 
210-211 PLEXTOR 153 
264 POLAROID CORP 259 
132 POPKIN S/W & SYSTEMS INC 55 
535 PORA CORP (INTL) 105 
180 POWERSOFT CORP (N.A.) 64-65 
s POWERSOFT CORP {N.A} 64A-B 
112 PROGRAMMER'S PARADISE 76-77 
133 PROMETHEUS PRODUCTS (М.А. ) 32A 
559 PROMISE TECHNOLOGY (INTL) 223 
304 GNX SOFTWARE SYSTEMS LTD 24-25 
246-247 QUADRA INTERACTIVE 242 
265 QUALSTAR CORP 265 
135 QUARTERDECK OFFICE SYSTEMS 35 
136 QUATECH INC 232 
R 
137-338 RAINBOW TECHNOLOGIES 61 


Phone No. 


344-81-874-0448'* 


800-238-9415 
*33149700455 


800-827-3998 
516435-1199 
*49-8403-1555 


800-289-6283 


800-845-5870 
516-589-6858" 
800-322-4744 
800-864-8008 
800-295-1214 
800-295-1214 
«39 1 87 988 460 
B00-967-5667 
800-395-3748 
800-879-PLAY 
206-453-2345 
508-746-7341 
B00-736-0122 
+49-511-7404-0 
800-238-7272 
214-446-7363 


444-665-310 199°" 
310-325-5202 
800-433-3488 
800-800-5600 
800-800-9599 


800-488-2883 
ext. 314 


800-654-7762 
714-641-8600 
805-964-6767 
800-350-2NOW 
215-041-9600 


508-B77-1819 
+48-40-437472 
800-454-4426 
800-729-8725 


619-625-3643 


525-0082 

ext. 112 
800-722-6555 
800-722-6555 
*972-3-5182423 
800-358-5283 
617-661-1510 
+31-40-73-39-83° 
+31 40 75 81 43 
714-727-3300 
800-444-ОРТІ 
414-354-8699 
800-886-3935 
800-225-2770 
212-571-3434 


4886-2-8835562"* 


B00-395-3525 


800-445-7899 
503-692-9600 
800-888-0245 


800-363-9001 
ext, 201 


619-431-8530 
818-882-5822 
310-392-9851 
800-553-1170 


В00-852-В569 


inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. | inquiry No. Page No. Phone No. 
291-292 RCI 259 906-874-4072 230-231 STARTECH INTERNATIONAL 238 — 610-278-2600 271 VICTORY ENTERPRISES TECH 262 800-727-3475 
143  STATSOFT 81 918-583-4149 295  VIDICODE US, INC 260 910-452-5800 
ri eae = pes а p= 195 SUN PRO 2.3 800-250МРАО | 156-157 VIEWSONIC 67 909-849-7976 
“fe 531 SYMANTEC 4015 17 800-453-1077 i 
M. | Seva ae SÉ ылым mau 301-303 VISIONWARE 59 415-325-2113 
139-140 ROSE ELECTRONICS 202 800-333-9343 146-147 SYSTAT INC 155 — 708-854-5870 w 
166-167 RDI. 170 — 619-558-6065 
T 530 WALKER, R'CHER & QUINN 405 206-224-427 
S 268 — TALKING TECHNOLOGY INC 260 — 800-685-4851 | 199  WATCOM 21 519-886-370 
654 SAFEWARE 240PC 1 800-849-3469 | 296-297 TAPEDISK СОВР 265 — 5008273372 | 158 ҸАТСОМ їп Оут" 
581 SAFEWARE 240501 800-848-3460 аа TEKTRDNX UO wOPCAUU 243 WESTCOAST MICRO 258 619-581-6040 
552 SAFEWARE (MW) 254 800-848-3469 TEXAS INSTRUMENTS B3 800-527-3500 199-200 WIBU (INTL} 42 449-721-377455" 
267 SANGOMA TECH INC 259 800-388-2475 150 TEXAS INSTRUMENTS 94-89 800-527-3500 199-200 WIBU (U.S.) 42 301-570-3497 
182-183 SCEPTRE TECHNOLOGIES 125 800-788-2878 275 TIEPIE ENGINEERING 261  «31-5106-704"" 197 WINBOOK 161 800-293-1639 
312-313 SCIENTIFIC PROGRAMMING 258 517-339-9859 151 TOSHIBA AMERICA INC 179 800-457-7777 272 WINTEK CORP 265 800-742-6899 
b SCITOR CORP 19 — 4155707700 152-153 TOUCHSTONE SOFTWARE 102 714-069-7746 162-164 WOLFRAM RESEARCH 189 800-441-6234 
322 SCOTTY SYSTEMS 217 800-SCOTTY-1 289 TRANS 2000 261 310-908-6814 
$28  SEKISUI CHEMICAL CO LTD (INTL) 45 +81-6-085-4975" | 274 TAI VALLEY TECHNOLOGY INC 260 — 510-447-2030 X 
141 SEQUITER SOFTWARE INC 196 — 403-437-2410 173-174. TURTLE BEACH SYSTEMS 128 800-645-5640 160-161 
XVT SOFTWARE INC 203 800-678-7988 
278-279 SIGMA TECH SOFTWARE 260 816-368-6132 | 548 ТҮРНООМ SOFTWARE 240НЕЗ 805-966-7633 
* SILICON GRAPHICS (INTL) 57 415-040-4343" | 555 TYPHOON SOFTWARE 240PC 4 805-966-7833 Z 
ext. B26 
° SILICON GRAPHICS (НА) 57 600-431-4351 U 165  ZEOS INTERNATIONAL 165 8500-554-5226 
uU еш PR uw |” UNIXWORLD OPEN SYSTEMS INTL) 115 = - ما سار‎ - ru 
529 SOFTWARE SECURITY 40S 19 203-320-7425" | 154155 UNLIMITED SYSTEMS 154 — 618-622-1400 IE ZYXELUEA To 714-689-0608 
142 SONY (МА) 90 201-476-8199 
856 SPIDER GRAPHICS 240PC2 408-956-1231 V * Correspond directly with company. 
214 STAMPEDE TECHNOLOGIES 168 800.763.3423 308 УАШТЕКІМС 258 — 413-549-2700 ** Indicates FAX Number 
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YOUR DIRECT LINK 


PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No. 

Inquiry No. Page No. 
1 ACCESSORIES/SUPPLIES 

175-176 ANTEX ELECTRONICS 214 
545 PEGASUS LTD 401$ 12 
264 POLAROID CORP 259 
142 SONY (N. A.) 90 
275 TIEPIE ENGINEERING 261 
2 ADD-IN BOARDS 

68-69 AMERICAN MEGATRENDS 103 
175-178 ANTEX ELECTRONICS 214 
72 ATI TECHNOLOGIES INC 142 
252 COMPUTER MODULES 259 
216 COMPUTER & CONTROLS SOLUTIONS 243 
85-86 — CURTIS INC 126 
568 DIGICOM INC (INTL) 20 
91-92 DISTRIBUTED PROCESSING TECH 135 
223 JAMECO ELECTRONICS 253 
310 MED!A VISION (N.A ) 104-105 
133 PROMETHEUS PRODUCTS (М.А. ) 32A 
559 PROMISE TECHNOLOGY (INTL) 223 
136 QUATECH INC 232 
556 SPIDER GRAPHICS 240PC 2 
260 TALKING TECHNOLOGY INC 260 
173-174 TURTLE BEACH SYSTEMS 128 
565 WESTERN DIGITAL (INT'L) 104 
199-200 WIBU (INTL) 42 
199-200 WIBU (U.S.) 42 
3 BAR CODING 

300 MAYER AUTOMATION GROUP 259 
4 COMMUNICATIONS/NETWORKING 
550 ALTEX ELECTRONICS 24050 2-3 
539 AXIS COMMUNICATIONS (INT'L) 277 
89-90 ОСА 173 
563 DEC (INTL) 161-153 
238-240 EMBARC / MOTOROLA 244 
257 GMM RESEARCH CORP 259 
522 MEGADATA 4015 18 
291-292 RCI 259 
266 RHETOREX, INC 260 
139-140 ROSE ELECTRONICS 202 
267 SANGOMA TECH INC 259 
278-279 SIGMA TECH SOFTWARE 260 
268 TALKING TECHNOLOGY INC 260 
154-155 UNLIMITED SYSTEMS 154 
285 VIDICODE US, INC 260 
5 COMPUTER SYSTEMS 

63-64 ADVANCED LOGIC RESEARCH 69 
556 ADVANCED LOGIC RESEARCH (INT'L) 95 
. AMBRA COMPUTER CORP (N.A.) 32B-33 
G AMBRA COMPUTER CORP (N.A.) 44-45 
» APPLE COMPUTER INC 15 
234 APPRO INTERNATIONAL INC 245 
79 COMPAO COMPUTERS (N.A.) 8-8 
216 COMPUTER & CONTROLS SOLUTIONS 243 
я DELL COMPUTER CORP (N.A.) Сс! 
x DELL COMPUTER CORP {М.А ) CIV 
е GATEWAY 2000 96A-N 
100 IBM - PC DIRECT Си, 1 
557 INTEGRIX INC (INTL) 90 
102 INTEL CORP 16-17 
103 INTEL CORP (N.A.) 16A-B 
104 INTEL CORP (N.A.) 40A-D 
105-106 INTERGRAPH 30-31 
259 KILA 260 
546 MANCHESTER EQUIPMENT CO 240NE 1 
236-237 MICRO-INTERNATIONAL, INC 249 
562 NOW ELECTRONICS INC 240PC 4 
316 NSTL 227 
124-125 PC POWER & COOLING 53 
122-123 PC POWER & COOLING 124 
233 RECORTEC INC 255 
322 SCOTTY SYSTEMS 217 
274 BYTE MARCH 1994 


Category No. 
inquiry No. Page No. 
ч SILICON GRAPHICS (INTL) 57 
e SILICON GRAPHICS (N.A.) 57 
274 TRI VALLEY TECHNOLOGY INC 260 
243 WEST COAST MICRO 258 
165 ZEOS INTERNATIONAL 165 
314 ZEOS INTERNATIONAL 167 
6 DATA ACQUISITION 
248 AMERICAN ADVANTECH 260 
256 ELEXOR INC 261 
258 IO TECH 261 
261 KEITHLEY METRABYTE 261 
е MICROSTAR LABORATORIES 261 
205 NATIONAL PRODUCTIONS INC 214 
136 OUATECH INC 232 
275 TIEPIE ENGINEERING 261 
289 TRANS 2000 261 
7 DISK & OPTICAL DRIVES 
290 2CD-ROM,.LLC 261 
232 ADAPTEC / TRANTOR 256 
68-69 AMERICAN MEGATRENDS 103 
285 CONTROL CONCEPTS, INC 262 
85-86 — CURTIS INC 126 
560-561 DIGITAL OEM STORAGE (INT'L) 30-31 
284 GENERAL TECHNICS 262 
282-283 GRANITE DIGITAL 262 
107 IOMEGA 96 
114 MEGADRIVE SYSTEMS 111 
226-227 MICRO SOLUTIONS COMP PROD 237 
226-229 MICRO SOLUTIONS COMP PROD 239 
115 MICROPOLIS CORP 117 
567 NEWGEN SYSTEMS CORP (INT'L) 64 
128-128 PINNACLE MICRO 7 
130 PIONEER NEW MEDIA TECHNOLOGIES 137 
210-211 PLEXTOR 153 
230-231 STARTECH INTERNATIONAL 238 
8 DISKETTES/DUPLICATORS 
249-250 AXIOMATIC 262 
564 PHILIPS РОО (INT'L) 113 
271 VICTORY ENTERPRISES TECHNOLOGY 262 
9 FAX BOARDS /MACHINES 
535 PORA CORP (INTL) 105 
10 GRAPHICS TABLETS/MICE/ 

PEN INPUT 
192-193 ARISTO GRAPHIC SYSTEMS (EUROPE) 39 
192-193 ARISTO GRAPHIC SYSTEMS (U.S.) 39 
545 PEGASUS LTD 40IS 12 
11 KEYBOARDS 
501 CHERRY MIKROSCHALTER GMBH (INT'L) 212-213 
255 DATALUX CORP (INT'L) 263 
255 DATALUX CORP (N.A.) 263 
290-299 ELMA ELECTRONIC 263 
12 LAN HARDWARE 
502-503 COMPEX INC (INTL) 75 
87-88 CYBEX CORP 193 
219-220 CYBEX CORP 241 
509-510 CYBEX CORP 4015 9 
507-508 CYBEX CORP (INTL) Cii 
89-90 DCA 173 
238 LOGICAL CONNECTION 256 
124-125 PC POWER & COOLING 53 
122-123 PC POWER & COOLING 124 
13 LAPTOPS & NOTEBOOKS 
z AMBRA COMPUTER CORP (N.A.) 32-33 
s AMBRA COMPUTER CORP (N.A.) 44-45 
244 ANISAD 252 
251 AXONIX CORP 263 
537 CHAPLET 4015 23 
536 CHAPLET 4015 21 


Category No. 

Inquiry No. Page No. 
288 DIALOGUE TECHNOLOGY 203 
532 FIRST INTERNATIONAL COMPUTER 4015 2 
315 IBM - PC DIRECT (N.A.) 20-21 
* JDR MICRODEVICES 257 
236-237 MICRO-INTERNATIONAL, INC 249 
166-167 R.D.. 170 
Ы TEXAS INSTRUMENTS 83 
150 TEXAS INSTRUMENTS 84-89 
151 TOSHIBA AMERICA INC 179 
197 WINBOOK 181 
165 ZEOS INTERNATIONAL 165 
314 ZEOS INTERNATIONAL 167 
14 MAIL ORDER 
550 ALTEX ELECTRONICS 240S0 2-3 
s AMBRA COMPUTER CORP (N.A.) 32-33 
. AMBRA COMPUTER CORP (N.A.) 44-45 
217 COMPUTER DISCOUNT WAREHOUSE 234-235 
218 COMPUTERLANE UNLIMITED 247 
568-569 ELEX INFO SYSTEMS INC (NTL) 65 
100 IBM - PC DIRECT CH, 1 
315 IBM - PC DIRECT (N.A.) 20-21 
223 JAMECO ELECTRONICS 253 
236-237 MICRO-INTERNATIONAL, INC 249 
224 NEVADA COMPUTER 251 
112 PROGRAMMER'S PARADISE 76-77 
230-231 STARTECH INTERNATIONAL 238 
275 TIEPIE ENGINEERING 261 
15 MEMORY /CHIPS/UPGRADES 
67 ADVANCED MICRO DEVICES (N.A.) 162-163 
221-222 FIRST SOURCE INTL 246 
102 INTEL CORP 16-17 
103 INTEL CORP (N.A ) 16А-В 
104 INTEL CORP (N.A) 40A-D 
223 JAMECO ELECTRONICS 253 
110-111 KINGSTON TECHNOLOGY 101 
241-242 L A TRADE 236 
238 LOGICAL CONNECTION 256 
16 MISCELLANEOUS HARDWARE 
101 INTEGRAND RESEARCH 132 
545 PEGASUS LTD 4015 12 
528 SEKISUI CHEMICAL CO LTD (INTL) 45 
243 WEST COAST MICRO 258 
17  MODEMS/MULTIPLEXORS 
73 AT«T MICROELECTRONICS 106 
511 DATATRONICS TECHNOLOGY (INTL) 45 
д JDR MICRODEVICES 257 
154-155 UNLIMITED SYSTEMS 154 
177-178 ZYXEL USA 71 
18 MONITORS & TERMINALS 
83-84 CTX INTERNATIONAL INC 187 
254 DATALUX CORP (INTL) 264 
254 DATALUX CORP (N.A.) 264 
109 KFC (N.A.) 223 
519 KUO FENG CORP (INTL) 21 
171-172 MAG INNOVISION 131 
116-117 NANAO USA CORP (NA) 75 
526 PHILIPS MONITORS (INTL) 8-9 
182-183 SCEPTRE TECHNOLOGIES 125 
156-157 VIEWSONIC 67 
19 MULTIMEDIA 
175-176 ANTEX ELECTRONICS 214 
216 COMPUTER & CONTROLS SOLUTIONS 243 
170 CREATIVE LABS INC 73 
286-267 DISPLAY RESEARCH LAB 263 
184 DSP SOLUTIONS / DIGISPEECH 175 
212-213 FAST MULTIMEDIA (EUROPE) 207 
212-213 FAST MULTIMEDIA (U.S.) 207 
310 MEDIA VISION (N.A) 104-105 
133 PROMETHEUS PRODUCTS (N.A.) 32A 
s SILICON GRAPHICS (INTL) 57 
* SILICON GRAPHICS (М.А } 57 
173-174 TURTLE BEACH SYSTEMS 128 


PRODUCT CATEGORY INDEX 


YOUR DIRECT LINK 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No. 

Inquiry No Page No. 
20  PRINTERS/PLOTTERS 

238 LOGICAL CONNECTION 256 
523 MINOLTA GMBH 4015 11 
j PACIFIC DATA PRODUCTS 82 
148 TEKTRONIX 176 
21 PROGRAMMABLE HARDWARE 
280-281 DAVISON-WORTH CORP 264 
516-517 FAST HARDLOCK (INTL) 33 
269-270 HI-LO SYSTEMS 264 
й JOR MICRODEVICES 257 
201-202 MARX DATENTECHNIK GmbH 112 
199-200 WIBU (INT'L) 42 
198-200 WIBU (U.S.) 42 
273 Z-WORLD ENGINEERING 264 
22 SCANNERS/OCR/DIGITIZERS 

566 AGFA GERAERT (INTL) 44 
566-569 ELEX INFO SYSTEMS INC (INTL) 65 
520 LIGATURE LTD 4015 8 
527 RECOGNITA (INTL) CIV 
23 ТАРЕ DRIVES 

68-69 AMERICAN MEGATRENDS 103 
77-78 COLORADO MEMORY SYSTEMS 12-13 
93-94 EXABYTE CORP (N.A.) 95 
107 IOMEGA 96 
260 LAGUNA DATA SYSTEMS 264 
226-227 MICRO SOLUTIONS COMP PROD 237 
226-229 MICRO SOLUTIONS COMP PROD 239 
263 OVERLAND DATA INC 265 
265 QUALSTAR CORP 265 
296-297 TAPEDISK CORP 265 
308 VALITEK INC 258 
24 UPS 

70 AMERICAN POWER CONVERSION 94 
119-120 MINUTEMAN 51 
524-525 MINUTEMAN 4015 7 
124-125 PC POWER & COOLING 53 
122-123 PC POWER & COOLING 124 
25 BUSINESS 

311 CARDIFF SOFTWARE 265 
121 PATTON & PATTON 204 
z SCITOR COAP 19 
26 CAD/CAM 

71 AMERICAN SMALL BUSINESS COMP 116 
192-193 ARISTO GRAPHIC SYSTEMS (EUROPE) 39 
192-193 AHISTO GRAPHIC SYSTEMS (U.S.) 39 
105-106 INTERGRAPH 30-31 
542-543 MICRODATA SYSTEM SRI 4015 24 
272 WINTEK CORP 265 
27  COMMUNICATIONS/NETWORKING 
89-90 ОСА 173 
95-96 — FUTURESOFT ENGINEERING 210 
544 LANSOURCE 401$ 20 
118 NORTON-LAMBERT 29 
126 PERSOFT INC 209 
185 SOFTARC 225 
214 STAMPEDE TECHNOLOGIES 168 
301-303 VISIONWARE 59 
530 WALKER, RICHER & QUINN 40155 
28 DATA ACQUISITION 

262 NATIONAL INSTRUMENTS 266 
29 DATABASE 

74-75 BORLAND INTERNATIONAL 11 
80 COMPUTER ASSOCIATES 127 
253 COMPUTERWISE 266 


Category No. 
inquiry No Page No. 
512-513 DR HUGGLE & PARTNER GMBH 4015 10 
206 ON TOP SYSTEMS 124 
30 EDUCATIONAL 
61-62 ABACUS SOFTWARE 134 
Ы MCGRAW HILL NRI (N.A.) 2004-8 
31 ENGINEERING/SCIENTIFIC 
512-513 DR HUGGLE & PARTNER GMBH 4015 10 
306 DSP DEVELOPMENT CORP 215 
105-106 INTERGRAPH 30-31 
188-159 ITERATED SYSTEMS 152 
144-145 LANDMARK RESEARCH INT'L CORP 205 
182-184 WOLFRAM RESEARCH 189 
32 ENTERTAINMENT 
225 MICROPROSE SOFTWARE 250 
246-247 QUADRA INTERACTIVE 242 
33 GRAPHICS 
66 AITECH INTERNATIONAL 109 
182-193 ARISTO GRAPHIC SYSTEMS (EUROPE) 39 
192-193 ARISTO GRAPHIC SYSTEMS (U.S.) 39 
82 COREL SOFTWARE 43 
186-187 LEAD TECHNOLOGIES 114 
116-117 NANAO USA CORP (N.A.) 75 
35 MAIL ORDER 
217 COMPUTER DISCOUNT WAREHOUSE 234-235 
506 COMPUTER QUICK (INT'L) 206 
518 GREY MATTER LTD 4015 14 
36 MATHEMATICAL/ STATISTICAL 
538 NAG 4015 22 
143 STATSOFT 81 
146-147 SYSTAT INC 155 
162-164 WOLFRAM RESEARCH 189 
37 MISCELLANEOUS SOFTWARE 
534 ON TIME MARKETING 4015 12 
38 ON-LINE SERVICES 
450 BIX (N.À.) 277 
307 DELPHI INTERNET SERVICES 231 
203-204 MILLENNIUM ONLINE 211 
39 OPERATING SYSTEMS 
Ф NETWORLD+INTEROP 94 229 
304 QNX SOFTWARE SYSTEMS LTD 24-25 
135 OUARTERDECK OFFICE SYSTEMS 35 
40 PROGRAMMING LANGUAGES/ 
TOOLS 
209 ANGOSS SOFTWARE INTERNATIONAL 185 
504-505 COBALT BLUE 4015 18 
s COPIA INTERNATIONAL LTD 198 
207-208 CRYSTALOGIC, INC 149 
512-513 DR HUGGLE & PARTNER GMBH 4015 10 
540-541 HOCKWARE (INT'L) 4015 13 
553 IBM 240PC 3 
309 LAHEY COMPUTER SYSTEMS 218 
186-187 LEAD TECHNOLOGIES 114 
ә MICROWAY 133 
534 ON TIME MARKETING 401S 12 
127 PHAR LAP SOFTWARE INC 150 
132 POPKIN SAV & SYSTEMS INC 55 
Р POWERSOFT CORP (N.A.) 64A-B 
180 POWERSOFT CORP (N.A.) 64-65 
141 SEQUITER SOFTWARE INC 196 
195 SUN PRO 2-3 
531 SYMANTEC 4015 17 
548 TYPHOON SOFTWARE 240NE 3 
555 TYPHOON SOFTWARE 240PC 4 
159 WATCOM 27 
158 WATCOM 141 
160-161 XVT SOFTWARE INC 203 


Category No. 
inquiry No Page No. 
41 SECURITY 
65 ALADDIN KNOWLEDGE SYSTEMS 138 
501 CHERRY MIKROSCHALTER GMBH (INT'L) 212-213 
317-318 DALLAS SEMICONDUCTOR 180 
514-515 EUTRON 4015 6 
516-517 FAST HARDLOCK (INT'L) 33 
97-98 — GLENCO ENGINEERING 147 
201-202 MARX DATENTECHNIK GmbH 112 
137-138 RAINBOW TECHNOLOGIES 61 
529 SOFTWARE SECURITY 4015 19 
189-200 WIBU (INTL) 42 
199-200 WIBU (U.S.) 42 
43 SOFTWARE DUPLICATION 
249-250 AXIOMATIC 262 
45 UNIX 
" COPIA INTERNATIONAL LTD 198 
99 HUMMINGBIRD COMMUNICATIONS 182 
188-189 INFORMATION FOUNDATION 199 
a NETWORK COMPUTING DEVICES (N.A 113 
301-303 VISIONWARE 59 
162-164 WOLFRAM RESEARCH 189 
46 UTILITIES 
65 ALADDIN KNOWLEDGE SYSTEMS 138 
319 ALLMICRO 240 
305 CONNER (N.A.) 115 
207-208 CRYSTALOGIC, INC 149 
144-145 LANDMARK RESEARCH INT'L CORP 205 
198 LOGICIELS ET SERVICES DUHEM 198 
235 MICRO 2000 248 
277 OMEGA POINT, INC 266 
131 PKWARE INC 206 
296-297 TAPEDISK CORP 265 
152-153 TOUCHSTONE SOFTWARE 102 
47 WINDOWS 
61-62 ABACUS SOFTWARE 134 
194 ASK ME MULTIMEDIA CENTER 42 
* COPIA INTERNATIONAL LTD 198 
108 KEA SYSTEMS LTD 100 
144-145 LANDMARK RESEARCH INTL CORP 205 
225 MICROPROSE SOFTWARE 250 
116-117 NANAO USA CORP (N.A.) 75 
206 ON TOP SYSTEMS 124 
126 PERSOFT INC 209 
312-313 SCIENTIFIC PROGRAMMING 268 
> SCITOR CORP 19 
197 WINBOOK 161 
48 WORD PROCESSING/DIP 
§21 LOGIC PROGRAMMING ASSOCIATES 4015 22 
49 BOOKS/PUBLICATIONS 
61-62 ABACUS SOFTWARE 134 
? MCGRAW HILL (N.A.) 212 
Р MCGRAW HILL NRI (N.A.) 200A-B 
d UNIXWORLD OPEN SYSTEMS (INTL) 115 
51 MISCELLANEOUS 
76 BRITISH AIRWAYS 38-37 
, BYTE BACK ISSUES 218 
4 BYTE DECK 216 
Е BYTE DECK (N.A.) 206 
E BYTE REPRINTS 217 
Б BYTE SUB MESSAGE 200 
* BYTE SUBSCRIBERS 213 
я DATAPRO 118-119 
551 SAFEWARE 240S0 1 
554 SAFEWARE 240PC 1 
547 SAFEWARE 240NE 3 
552 SAFEWARE (MW) 254 
275 
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For more information оп апу of the companies covered іп articles, columns, ог news stories 


in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. IS pages 
appear only in the International edition. 


inquiry No. Page No. 
A 
1298 ACS-Telecom 228 
Adaptec 91 
1078 Advanced Logic Research 129 
Aladdin Systems 78 
1437 Alpha Microsystems 4015-4 
1278 Alta Research 221 
1285 Altec 221 
1164 Altima Systems 156 
Ameritech 46 
1440 AMP 4015-4 
1146 AMS 156 
1424 Апігоп Electronics 4015-4 
1316 Apex Software 228 
Apollo Systems 143 
Apple Computer 10, 22, 46, 
143, 151, 183, 191 
1321 Applied Logic Programming 224 
1425 Apricot 4018-3 
1464 ASA-VoiceWriter 4015-15 
1147 Aspen Computer 156 
1148, AST Research 156 
1148, 1150 
AT&T 46 
1474 Audiosoft 4018-18 
1151, Austin Computer 156 
1152 Systems 
1326 Autodesk 226 
1277, Aztech Labs 220, 222 
1291 
B 
1301 Baldar 226 
1294 The Bay Tech 222 
1313 Beame & 230 
Whiteside Software 
Bell Atlantic 46 
BeliSouth 46 
1153 BitWise Designs 156 
1444 Blue Chip Technology 4015-6 
1340 Borland International 120 
1292 Brother Intemational 222 
1065 BSE 201 
1276 Buftalo Products 220 
1280 Bus-Logic 220 
C 
1185 Caf Technology 156 
1289 CAMI Research 222 
1036 Cerberus Software 4015-22 
1027 Cherwell Scientific 4015-18 
Publishing 
1304 Chipcom 226 
1475 Cimos 4015-22 
Cirrus Logic 91 
1447 Claude Lyons 4015-10 
Colorado Memory Systems 78 
Comcast 46 
1154 Commax Technologies 156 
1078, Compaq Computer 97, 129, 156 
1155 
CompComm Consulting 46 
Component integration Labs 183 
Conner Peripherals 78 
Conner Sottware Products 78 
Continental Cablevision 46 
1445 Continuum Specialist 4015-10 
Technologies 
Coromandel 197 
Cox Cable Communications 46 
1068 Creative Labs 201 
1314 Crescent Software 228 
1466 C-Star Software 4015-15 
1305 Cyco Intemational 224 
1077 Cypress Research 151 
Cyrix 10 
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inquiry No. Page No. 
D 
1064 Dantz Development 201 
Dataquest 41,78 
1332 Data Translation 230 
1156 DEC 22, 46, 78, 143, 156, 197 
Dell Compuler 97 
1311 Domain Virtual Workis 226 
1330 DS Group 228 
1074 Dynamix 201 
E 
1480 Еаѕуѕой 4015-22 
1476 Edinburgh Portable 4018-22 
Compilers 
1030 The Electric Brain 4018-20 
Etectronic Frontier Foundation 46 
1446 Ellips 4015-8 
1421 Elonex 4015-3 
1427 Ергота Electronica 4015-3 
Energis 46 
Eon 46 
1157, Eurocom 156 
1158 
1339 Everswitch USA 201 
1032 Expert Edge 4015-15 
F 
1442 Facit 4015-10 
1473 Fontware 401S-20 
1287 ForeFront 226 
1282 Future Domain 221 
G 
1159, Gateway 2000 156 
1160, 1186, 1187 
General Magic 10, 46 
1299 Green Thumb Software 230 
1335 Group 1 Software 230 
1327 GST Software 228 
H 
Harvard University Office 46 
of Information Technology 
1461 HebreWare 4015-16 
1061 Hewlett-Packard 46, 78, 107, 
143, 201 
Hitachi 78 
1296 HSC Software 224 
Hybrid Networks 46 
і 
1071 IBM 10, 22, 46, 78, 91, 
107, 143, 197, 201 
iDC 78 
1443 Incas France 401S-4 
Intel 10, 22, 46 
1337 intelligent Environments 228 
Intemet Training & 22 
Consulting Services 
1478 InterSys Micronics 401S-22 
J 
1081 JVC Information Products 145 
K 
1320 Knowledge Revolution 224 
1307 Kofax Image Products 224 
L 
1286 Labtec Enterprises 221 
1439 Lannet 4015-12 
1325 LANtec 226 
1310 Lanworks Technologies 228 
Lockheed Research 22 
Laboratory 
1288 Logitech 222 
1341 Lotus Development 46, 120 


Inquiry No. Page No. 
1467 Lund University 4015-16 
М 
Matsushita 46 
McCaw Cellular 46 
Communications 
MCI 46 
1069 Media Vision 201 
1441 Memorex Telex 4015-8 
1306 Meridian 226 
1082 Microboards 145 
1161, Micro-International 156 
1162 > 
1073 MicroProse 201 
1070, Microsoft 22, 46, 97, 120, 129, 
1342 139, 151, 183, 197, 201 
1426 Miro Computer Products 4015-3 
1163, Mitac U.S.A. 156 
1164, 1188 
1165 Mitsuba 156 
1063 Modular Software Systems 201 
Motorola 46 
1468 Mountain 401S-16 
1477 Mulltitask Consulting 4015-22 
1273 Multi-Tech Systems 222 
N 
1448, National Instruments 4015-12, 
1460 4015-15 
1166, NCR 156 
1167 
nCube 46 
1168 NEC Technologies 156 
1469 NetComm 4018-16 
1020 Neural Computer 401S-22 
Sciences 
Next 22, 143 
Nippon Telephone 45 
& Telegraph 
1075 NobleNet 143 
Novell 22. 78 
1308 Nth Power Software 224 
1062 Number Nine Computer 201 
Nynex 46 
0 
OAZ Communications 22 
1329 Ocean Isle Software 228 
1312 Odyssey Development 230 
1287 Okidata 222 
1283 Olicom 221 
1169, Olivetti North America 156 
1170 
Open Software Foundation 143 
Oracle 46 
O'Reilly & Associates 46 
P 
Pacific Bell 46 
1334 Pacific Data Products 230 
Pacific Telesis 46 
1189 Packard Bell Electronics 156 
1021 Pathtrace Engineering 4015-20 
Systems 
1066, PC Power & Cooling 201, 222 
1290 
1463 Penta Group 4015-15 
Performance Systems 46 
Intemationai 
Philips 46 
Phoenix Technologies 97 
1083 Pinnacle Micro 145 
Pioneer 78 
PKWare 78 
1309 PoinTex 226 


inquiry No. Page No. 
Q 

1076 Q+E Software 139, 197 
R 

1060 Random House Reference 201 

and Electronic Publishing 

1328 ReportSmith 228 

1324 Ron Scott 226 
S 


1171, Sager Midern Computer 156 
1172, 1190 


1173 Scenario 156 
1174 Sharp Electronics 156 
Silicon Graphics 22, 46, 143 
1067 Soapbox Software 201 
1300 SofTouch Systems 226 
1331 Software Quality Automation 230 
1322 Solid Oak Software 230 
Sony 46, 78, 107 
Southwestem Bell 46 
Sprint 46 
Spry 46 
1274, Strawberry Tree 220, 224 
1302 
SunDisk 78 
Sun Microsystems 22, 143, 197 
1465 SunSoft 4015-15 
1430 Systems Integrated 4015-3 
Research 
T 
1175 Tandy 46, 156 
1438 Tape-Pro Systems 4015-6 
1471 Targetlour 4015-16 
TCI 46 
1293 Telcor Systems 222 
1279 Telebyte Technology 220 
Teleport Communications 46 
Group 
1176, Texas Instruments 156 
1177, 1178 
Texas Microsystems 145 
Time Warner 46 
1179, Toshiba America 156 
1180 
1072 Traveling Software 22, 201 


Trusted Information Systems 46 


Tut Systems 22 
U 
1323 U-Lead Systems 226 
1275 Umax Technologies 220 
Ungermann-Bass 46 
1319 Unicore Software 228 
V 
1303 Vermont Creative Software 224 
Viacom 46 
1281 VideoLogic 221 
1080 VTech Computers 129 
WwW 
Wamer Cable 46 
Wells Fargo Bank 46 
Western Digital 97 
1317 Woll2Woll Software 230 
WordPerlect 120 
X 
Xerox 143, 183 
1284 Xircom 221 
Y 
1315 Young Software Works 228 
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bln: Your Loach 
{0 the Internet! 


€ 7 Give BIX a try with our new 5 for Free Offer! Join BIX 


„©, today and get 5 hours of evening and weekend access for free! 
7 li Take the rest of tho calendar month to explore BIX, and then 
ШТ für E continue for our standard $13 monthly membership fee. 

- Грр Further details and complete rate information аге 
2 ‚[ provided during registration. Using any communications 


»* 


arent Á е program, dial 1-800-695-4882. At the “logon” prompt enter bix. 
чогу © Then at the “name?” prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BiXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. 


Under the 5 tor Free piso, daytime rates ($9/tv ) apply for access dunng pomo time hours The 5 for Free offer +8 valid for first-brne mombers only 


Circle 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from ail over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 
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If you can hack it 


Victor J. Cosentino 


Virtual Legalit 


Once on-line, some people 
totally disregard legally and 


socially acceptable behavior 


early everyone has heard of virtual re- 
ality, an amalgam of technologies that 
allows people to act on and react to a 
perceived world without regard to the 
real world. Although hyped endlessly, virtual reality isn't 
commonly available yet. In contrast, another by-prod- 
uct of the technological revolution, virtual legality, while 
almost never discussed, abounds in the on-line world. 
Virtual legality occurs when people act on and react to the 
virtual world without regard to the law. 

Virtual legality is not software piracy or network hack- 
ing or any blatantly illegal act. It arises from more mun- 
dane events. When users ignore the legal issues that occur 
in regular day-to-day human interaction on-line, they've 
entered the realm of virtual legality. 

For example, consider an attempt to create an enforce- 
able contract by exchanging an E-mail offer and accep- 
tance. [n the real world, exchanging letters of offer and ac- 
ceptance does create an enforceable contract (assuming 
something of value is also eventually exchanged). Unfor- 
tunately, without authentication techniques (e.g., digital 
signatures), E-mail agreements are probably unenforceable 
in court. Under legal rules governing evidence and con- 
tracts, it's hard to prove the existence of a contract based 
on E-mail; fabricating an E-mail message is just too easy. 

Next, consider flaming by users of the Internet and 
on-line services. Flaming is E-mailing or posting a 
scathingly critical, and often personal, message to or 
about another user. Sometimes, as when flaming a novice 
Internet user (for making novice mistakes), it’s just the on- 
line counterpart to real-world hazing—sophomoric but 
tolerable. Other times, however, it becomes excessive 
and defamatory; last summer, the flaming of a user on the 
WELL received national attention because of the extent 
and acrimony of the accusations. In these circumstances, 
flaming in private E-mail may be the equivalent of ille- 
gal telephone harassment, and flaming in a public news 
group or discussion board may be defamatory. 

Remember, a message posted to a discussion board 
on a major commercial service or the Internet has a po- 
tential readership greater than all but the largest city 
newspapers. While no newspaper editor would publish a 
blatantly defamatory article, Internet users may do so 
with apparent impunity; there are no laws covering such 
on-line behavior. It's possible, however, that laws per- 
taining to its off-line equivalent could be stretched to fit. 

As these examples show, virtual legality encompass- 
es certain ironies. It seems that users, caught up in the 
power of self-expression and the accessibility of this new 
electronic communication medium, assume the old rules 
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apply when convenient—such as in contract law—and 
don’t apply when inconvenient—such as in libel law. 

Of course, flaming and E-mail contracts just hint at 
the breadth of virtual legality: This area extends from 
privacy and censorship to access to intellectual property 
rights, And employers may be responsible for their em- 
ployees’ forays into this legal miasma. 

Most of us recognize and respect the legal issues in 
our off-line lives. So what is it about the on-line world that 
leads to this apparent disregard? In part, the novelty of the 
virtual world may seduce users into ignoring their usual 
understanding of legally and socially acceptable behav- 
ior. Also, the law tends to lag behind technological and so- 
cial change, leaving legal rights and obligations unclear. 

Most important, virtual legality arises from the nature 
of the technology. Solely because of the current techno- 
logical inability to verify that a message is unique and au- 
thentic, E-mail should not be used to create a contract. The 
relative anonymity and socially detached nature of on-line 
communications allow people to say things on-line that 
they would never think to say in person. While future 
technology may eliminate some of these issues, that same 
technology will, no doubt, raise new ones. 

The truth is that, as individuals, we are responsible 
for what we do. Since there’s no reason to believe that the 
rate of technological change will slow down or the law 
will catch up, as users we must become attuned to the 
legal, social, and ethical ramifications of what we do on- 
line. We can lose money in an unenforceable contract. We 
can hurt and defame people and possibly become legal- 
ly liable. We can have our privacy breached or our words 
censored, taken out of context, twisted, or falsified. The 
solution is to treat the virtual world like the real world— 
because it is. To believe otherwise makes the likelihood 
of encountering virtual legality a virtual certainty. 


Victor J. Cosentino is an associate attorney with the law firm Finkel- 
stein, Thompson & Loughran in Washington, D.C. He can be 
reached on the Internet at vjcos@aol.com or on BIX c/o "editors. " 
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PC WORLD 


When you offer 16MB of RAM, 
a 450MB hard drive, a 256KB cache, 
a #9VL board, Sound Blaster 16 
card, CD ROM disk drive, Peavey 
Speakers and a VS17 Color monitor 
for $3,749, people are sure to take 
note. Particularly those who make a 
living comparing 
computers. Which 
is exactly what 
PC Computing 
did when they 


ran our system 


$3,149 


Business Lease’: 
$135 per month 


through a battery of tests. They 
named the Dell Dimension XPS 
466V “Best Multimedia System.” 

BYTE Magazine put it a little 
differently. They recently named 
the Dell Dimension XPS 466V (in 
a slightly different configuration) 
“Best system for Windows? And 
at the same time it earned PC 
World’s "Best Buy”. 

Whats more, J.D. Power and 
Associates ranked Dell highest in 
the 1993 Desktop PC Satisfaction 


Study among business users! 


Proof, that of all the systems out 


there, there's really one clear winner. 


DELL 


TO ORDER, CALL 


800-545-7131 


HOURS: MON-FRI ZAM-9PM CT SAT TOAM-&PM СТ SUN 12PM-5PM CT 
IN CANADA" CALL 800-668-3021. KEYCODE #1 TEAZ 


Order Code #5000526 


11993 LD. Power and Associares Desktop Personal Computer Satisfacuon Study conducted among 1,956 user responders. 
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Upgrade to a virtual screen G 
monitor by adding vur optiona! P п > 
IMB VRAM and IMB DRAM By adding the #9GXE card, 
upgrade. Then уон can pan the new Dell Dimension XPS 
across multiple applications WINMARK performance 
while you work. is up to L6 times faster than 
standard УСА 
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Our multi-session, double- 
spin, CD ROM drives come 
with a special edition of Aldus 
PhotoStyler and are Kodak 
Photo CD compatible. 
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DELL DIMENSION XPS P60 PENTIUM SYSTEM 


(Other systems featured are not pictured.) 


There are plenty of ways to attain it. Take the CD ROM drive for example. Its double- 

Our Dell Dimension XPS P60 systems are all spin technology delivers nearly twice the data transfer 
Pentium based, and our i486 systems can easily be rate of single-spin drives. It’s multi-session, which 
upgraded to Pentium Overdrive?" And every Dell means its Photo CD compatible and you can have 
Dimension system on this page features accelerated your CDs printed on up to four separate occasions. 
local bus video. The rest of the specs read like a Even its motorized loading tray is state-of-the-art. 


power users wish list of the latest ' Video on the XPS systems is supplied by a «90 XE 
technological innovations. video card that delivers 26 million WINMARKS;' 
11993 J.D Power and Associates Desktop Personal Computer Satisfaction Study conducted umang 1,956 user respondents * Prices valid in the L.S only. Some produces und prema 


Corporate. MS-DOS and Microsoft are registered trademarks and Widows ts a trademark of Microsoft Computation. “Microsoft Window's for Workgroups 3 11 avaiable as a standard 
m the marks and names of others. ©1994 Dell Computer Corfxrration. All nghts reserved. 


Pictured System 
DELL DIMENSION XPS P60 PENTIUM 60MHZ SYSTEM 
$3,599 
Business Lease: $130/Mo. 
* 16MB RAM * 128MB Max RAM * IMB Video RAM 


* 256KB External Cache * VS15 Color Monitor 
• 528MB Hard Drive (15^, 1024 x 768, .28mm, NI) 


Р Multi-session, Double-spin CD ROM * 3.5° 1.44MB Diskette Drive 


ЧО WEREN'T 
R, BUY IT. 


DELL DIMENSION XPS 450V i486 DX2 50MH: SYSTEM 
$2,299 


Business Lease: $85/Mo. 


* 8MB RAM * 64MB Max RAM 
* 450MB Hard Drive 
• Upgradeable to Pentium Overdrive 


¢ 7 Expansion Slots Toral 
(5 ISA, 1 VL/ISA Available) 


* IMB Video RAM 

• 3.5* 1.44MB Diskette Drive 

e MS-DOS 6.2/Mouse 

* Microsoft Windows for Workgroups 
3.11° (or Windows 3.1) 


Drive 
* 7 Expansion Slots Total 
(3 ISA, I PCI, 1 PCI/ISA Available) 


e PCI 4*9GXE Video Accelerator Card 
with Video Control Panel Software 


e MS-DOS 6.2/Mouse 
* Microsoft Windows for Workgroups 
3.11° (or Windows 3.1) 


Order Code #5000469 


DELL DIMENSION 433SV i486 SX 33MHz SYSTEM 
31,399 


Business Lease: $52/Mo. 


* 4MB RAM • 64MB Мах RAM 
* 270MB Hard Drive 
* Upgradeable to Pentium Overdrive 


* 5 ISA Expansion Slots Total 
(3 ISA, 2 VL/ISA Available) 


* Accelerated Local Bus Video 


* VS14 Color Monitor 
(14^, 1024 x 768, .28mm, NI) 


• 3.5* 1.44MB Diskette Drive 

* MS-DOS 6.2/Mouse 

* Microsoft Windows for Workgroups 
3.11 (or Windows 3.1) 


Order Code #5000470 


DELL DIMENSION 433V i486 DX 33MH: SYSTEM 
$1,699 


Business Lease: $63/Mo. 


* 4MB RAM * 64MB Max RAM 
* 340MB Hard Drive 
* Upgradeable to Pentium Overdrive 


* 5 Expansion Slots Total 
(3 ISA, 2 VL/ISA Available) 


* Accelerated Local Bus Video 


» VS14 Color Monitor 
(14^, 1024 x 768, .28mm, NI) 


• 3.5° 1.44MB Diskette Drive 
* MS-DOS 6.2/Mouse 


* Microsoft Windows for Workgroups 
3.11° (or Windows 3.1) 


Order Code #5000471 


DELL DIMENSION 466V i486 DX2 66MH: SYSTEM 
51,999 


Business Lease: $74/Mo. 


* MB RAM ° 64MB Max RAM 
* 450MB Hand Drive 
* Upgradeable to l'entium Overdrive 


* 5 Expansion Slots Total 
(31SA, 2 VL/ISA Available) 


• Accelerated Local Bus Video 


* VS14 Color Monitor 
(14°, 1024 х 768, . 28mm, NI) 


• 3.5" 1.44MB Diskette Drive 
* MS-DOS 6.2/Mouse 


* Microsoft Windows for Workgroups 
3.11° (or Windows 3.1) 


Order Code #5000472 


• VL =9GXE Video Accelerator Card 
with Video Control Panel Software 


• VS15 Color Monitor 


(15", 1024 x 768, .28mm, NI) Order Code #5000473 


DELL DIMENSION XPS 466V i486 DX2 66MH: SYSTEM 
$2,699 


Business Lease: $100/Mo. 
* BMB RAM * 64MB Max RAM • VL #9GXE Video Accelerator Card 
« 256KB External Cache with Video Control Pane! Software 
• 450MB Hard Drive * VSI5 Color Monitor 
• Multi-session, Double-spin CD ROM * 3.5" 1.44MB Diskette Drive 
Drive * MS-DOS 6.2/Mouse 


* Microsoft Windows for Workgroups 
3.11* (or Windows 3.1) 


Order Code 45000474 


* Upgradeable to Pentium Overdrive 


* 7 Expansion Slots Total 
(4 ISA, | VL/ISA Available) 


DELL DIMENSION XPS P60 PENTIUM 60MH: SYSTEM 
$2,999 


Business Lease: $111/Mo. 
* 8MB RAM * 128MB Max RAM • IMB Video RAM 
* 256KB External Cache • VSi4 Color Monitor 
• 450MB Hard Drive (14*, 1024 x 768, .28mm, NI) 
* Multi-session, Double-spin CD ROM ° 3.5" 1.44MB Diskette Drive 
Drive * MS-DOS 6.2/Mousc 


* 7 Expansion Slots Total (3 ISA, 1 * Micrasoft Windows for Workgroups 
PCI, 1 PCi/ISA Available) 3.11* (or Windows 3.1) 


• PCI «9GXE Video Accelerator Card 


with Video Control Panel Software Order Code #5000475 


DELL DIMENSION XPS P60 PENTIUM 60MH: SYSTEM 
$4,699 


Busincss Lease: $169/Mo. 
* 16MB RAM * 128MB Max RAM * 1MB Video RAM 
* 256KB External Cache • VSI7 Color Monitor 
* IGB SCSI Hard Drive (17^, 1024 x 768, .28mm, NI) 
* Multi-session, Double-spin СО ROM ° 3.5" 1.44MB Diskette Drive 
Drive * MS-DOS 6.2/Mousc 


* Microsoft Windows for Workgroups 
3.11° (or Windows 3.1) 


* 7 Expansion Slots Total (2 ISA, 
1 PCI, 1 PCI/ISA Available) 
* PCI #9GXE Video Accelerator Card 


with Video Control Panel Software Order Code #5000476 


3 levels of magnification and on-the-fly resolution switching. 
And you have the security of knowing your system is 


backed by the computer company that ranks highest in 
customer satisfaction — according to the 1993 J.D. Power 
and Associates Desktop Personal Computer Customer 


Satisfaction Study among business users! 


So get your hands on all the power you ever wanted. 


Even if you weren't born into money. 


L 


TO ORDER, CALL 


800-873-2300 


HOURS: MON.FRI ZAM-9PM СТ SAT IOAM-6PM СТ SUN 12PM-5PM CT 
IN CANADA? CAL 800-668-3021. KEYCODE #1 TEBA 


not шашинг m Сапаја Business leasing arranged by Leasmg Group, Inc. The Intel Inside and Pentium Processer logos are remstered mademarks and i486, Pennum Processor, and Overdnve are trademarks uf Intel 
€ through 4/404 only. Peavey is a registered trademark of Peavey Elccsorics Corp. “WINMARKS test results obtamed by runnme WINKENCH versum 3 11 at 102422048, 256 colors Dell disclarms fruprictary interest 
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60 MHz Pentium VS14 Color Monitor 
microprocessor. Wow. (147 1024 x 768, .28mm, NI) 
8MB RAM Multi-session, double-spin 
CD ROM drive 
450MB hard drive 
One 3.5" diskette drive 
256KB external cache 78 " 
| is system comes from 
PCI #9GXE video the company that ranked 
accelerator card with video highest in the 1993 J.D. Power 
control panel software Desktop Personal Computer 
IMB video RAM Customer Satisfaction Study 
among business users! 
MS-DOS' 6.2, 
and a mouse 
Microsoft? Windows™ 
for Workgroups 3.11* 
(or Windows 3.1) 


Multimedia Sound 
upgrade including 
Sound Blaster 16 

and Peavey* Speakers 
available for an 
additional $199. 
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DELL DIMENSION™ XPS P60 PENTIUM™ SYSTEM 


You might think you've been clippin right along nearly twice as fast as any i486 chip. Then call the 


with your i486?" Well, sit down in front of one of 800 number below and find out how simple it is to 
these babies and find out what speed is all about. finance a new Dell’ Pentium System. You wont find 

Take a minute to read the features up there by the anything in the same league. Not with all that 
monitor — starting with that sweet » power. And not for $2,999. Yeah, 
little 60 MHz Pentium chip thats DOLL $2,999. Thats the kicker. 


TO ORDER, CALL 


800-934-9504 


HOURS. MON-FRI ZAM-9PM CT SAT IOAM-GPM CT SUN Т2РАА.5РМ CT 
IN CANADA? CALL 800-448-302) KEYCODE #11ЕС4 


Order Code #5000453 


+1993 J.D. Power and Associates Desktop Personal Computer Satisfaction Study conducted arume 1,956 user respondents. 


